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1.
Introduction

This report documents the design and conduct of a telephone home interview travel
survey of 1,446 households performed in the Fall of 1990 for the St. Louis Region. The
area surveyed (see Figure 1) included the City of St. Louis, St. Louis County, and
parts of Jefferson County, Madison County, St. Clair County, Monroe County, and St.
Charles County. The survey was performed for the East-West Gateway Coordinating
Council (EWG) by Barton-Aschman Associates, Inc. (BA) with assistance from NSI
Research Group (NSI). This report contains a narrative summary of the survey and a
preliminary summary of the survey results. Specific details of the survey can be found
in technical memoranda referenced in the report and included as an Appendix to this
report.
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TRAVEL SURVEY AREA
St. Louis Region
Small Sample Travel Survey



2.
Survey Design

Sample Design

A minimum sample size of 1,400 households was recommended for the survey. This
number was chosen based on three main criteria:

J The models to be calibrated using the survey.
. The statistical significance of the survey results.
. The available budget for the survey.

The survey will be used primarily for the calibration of trip production models. Other
uses will include the calibration of trip attraction models and trip distribution models.
The information from this survey could also be used in conjunction with data from an
on-board bus survey to calibrate mode choice models. Experience with previous model
calibrations has shown that samples of about 1,300 to 1,600 households provides
sufficient data to calibrate reasonable trip production, trip attraction, and trip
distribution models.

The statistical significance of data generated by the survey data was also a concern in
the design of the survey size. Statistical significance is a qualification of the degree of
certainty that the experimental or survey results did not occur by chance. A resuit is
said to be significant when the likelihood of its being random falls below a certain
agreed-upon level of probability, called the "accuracy level." This probability of errors
decreases as the size of the sample is increased, but can never be completely eliminat-
ed unless the entire universe is enumerated.

If, for instance, the statistic of interest is the mean, one may express precision in
terms of the probability that the sample mean could differ from the universe mean by
a specific amount by chance alone. The probability is termed the confidence level and
is usually expressed as a percent. Values of 90 percent or 95 percent are most
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commonly used as levels of confidence. The error of the estimate of the mean may be
expressed as an absolute or relative error. Assume, for example, that a sample mean
of 80 trips per household was obtained from a survey. One can describe the desired
accuracy as an error of no more than 0.8 trips per household in estimating the mean
at the 90 percent confidence level. This states that if 10 samples of the same size
were randomly selected, nine out of 10 of these samples would have means that were
bounded by 7.2 and 8.8. Noi: that the analyst can not be certain since the sample
mean would fall outside the confidence interval one time out of the 10 times.

The ability to specify accuracy levels and confidence levels for the survey allows the
results to conform to desired overall accuracy and enhances usefulness of the survey
data. Expected accuracy levels and confidence levels for the survey were estimated
based on results obtained from the 1965-66 regional travel survey for the St. Louis
Region. Table 1 shows the expected accuracy levels at the 95 percent confidence level
that were estimated from the 1965-66 travel survey prior to the 1990 Regional Travel
Survey along with the accuracy levels actually obtained.

Table 1
Expected and Observed Overall Household Trip Rate Accuracy
Levels (95 Percent Confidence Level)

Trip Purpose Expected ' Observed ?
Home-Based Work +3.9% +4.8%
Home-Based Non-Work 16.1% 15.0%
Non-Home-Based +11.8% +6.6%
Tota: Trips +4.6% +3.9%

! Expected accuracy levels are based on 1965-1966 travel survey results and the assumption
of the survey size of 1,400 households.

2 Observed accuracy levels are based on the preliminary results of the 1990 travel survey for
1,446 households.

The funds available for the survey dictated an upper limit on the size of the survey.
Budget constraints limited the sample size to 1,400 households. This sample size was
exceeded slightly due to surveying techniques, better response rates than expected,
and the need to complete areawide "replicates” once a single household from replicate
was surveyed. Areawide replicates and sample selection are explained more fully in
Chapter 3, Sample Selection.

The total number of completed, useable households sampled for the survey area
totaled 1,446. Based on 1990 estimates prepared by EWG staff, the area sampled
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encompassed 862,500 households. Thus, the sample rate was about 0.17 percent or, in
other words, each sampled household represented about 600 households.

Additional details regarding the sample design can be found in the technical memo-
randum entitled, "Task B.1--Determination of Sample Sizes", dated May 21, 1990.

Sample Stratification

For the St. Louis region, one of the main uses of the survey will be the recalibration of
the trip production models. Since the trip production models are stratified by income
group and household size, the allocation of sample households to those strata was a
prime concern. Three basic methods were considered for the allocation of samples to
the socioeconomic strata:

J Allocation to ensure equal accuracy in each stratum.
. Optimum allocation.
. Allocation proportional to the distribution of households in the region.

The first method specified a level of accuracy and confidence level for each stratum; for
example, 10 percent at the 90 percent confidence level. Two difficulties emerged
from such an approach. First of all, the accuracy requirement for a stratum was not
related to the size of the stratum in the universe. Information for households in a
stratum which contributed only two percent of the trips in the region would have had
the same precision as a stratum that contributed fifteen percent of the trips. Second,
if the precision level was set such that, for example, only one-half of the expected
number of households in a stratum would be required to satisfy the precision require-
ment, then the required number of samples for the stratum would have been obtained
about one-half way through the survey. Additional households in that stratum would
had to have been discarded for the remainder of the survey. Even worse, if the quota
for a particular stratum was twice the expected share of the stratum, the number of
contacts required in the pre-qualification interviews would be doubled. This would
have caused an increase in the cost of the survey.

An alternative to the first method was optimal allocation. This method would have set
the sample size per stratum proportional to the product of the standard deviation of
the variable to be measured in the stratum and the number of households in the
universe in the stratum. In this way, strata that had a large number of households
would have been represented in proportion to their occurrence in the universe of all
households in the region. That is, a stratum that represented 90 percent of the
households in the universe would receive 90 percent of the samples, provided all strata
had equal standard deviations. At the same time, if the standard deviation of a
variable for one stratum was larger than the standard deviation for another stratum,
the stratum with the higher standard deviation would have been given proportionately
more samples.
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There were three difficulties with the second approach. First, the optimal allocation
could vary based on the variable being considered. The optimal allocation based on
home-based work trip rates could have been different than the optimal allocation
based on home-based non-work trip rates. Second, as with the first allocation method,
the optimal allocation would have cost more since households would have been
rejected once the optimal number of samples was obtained for a cell. Finally in order
to minimize the overall sample size, certain strata might have small numbers of
samples allocated. The number of samples allocated to some strata might be suffi-
ciently small to compromise the use of trip rates from those strata.

The third allocation process was the selected process. Samples were allocated to a
stratum in proportion to the number of households in the stratum in the universe.
This process was straightforward to apply and cost effective. Although the precision
levels varied for each stratum using the third method, they tended to reflect the
stratum’s importance to trip making in the region.

The third sample allocation procedure could have been applied as a quota sample--
when the expected number of household for stratum was obtained, additional sample
household for the stratum would have been discarded. This procedure would have
reduced the cost effectiveness of the third sample allocation technique and was not
used. Rather, households were allocated to cells based simply on their frequency in
the random sample (and their participation in the survey). It was expected that some
biases in the sample would occur using this procedure, but that the biases could be
easily corrected using weighting techniques. Sampling biases did, in fact, occur (e.g.,
undersampling of low income households). However, the biases were not extreme
enough to compromise the validity of the data. Techniques for correcting for the
biases are discussed in Chapter 8, The Next Steps.

The expected distribution of households by household size and income group that was
projected prior to the survey is shown in Table 2. It was estimated from draft
projections of households in the region by size and income group for 1990 (prepared by
the EWG personnel). Table 3 shows the actual distribution of households obtained
from the survey. The distribution percents shown in Table 3 are based only on those
households reporting their incomes and can be compared directly to the distribution
percents shown in Table 2.

Three income groups were used in Tables 2 and 3: low income, medium income, and
high income. The groups were based on the current groupings used in the St. Louis
region for travel modeling purposes. These groupings corresponded roughly to income
tertiles. In 1990 dollars, the annual household income tertile breakpoints based on
EWG estimates were:

Low Income: less than $20,000
Medium Income: $20,000 to $40,000
High Income: more than $40,000.
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Table 2
Expected Distribution of Surveyed Households'

Household Size

Income Group 1 2 3 4 5+ Total
Low 234 113 50 32 30 459
(Percent) (16.7%) (8.1%) (3.6%) (2.3%) (2.1%) (32.8%)
Medium 105 154 70 53 41 423
(Percent) (7.5%) (11.0%) (5.0%) (3.8%) (2.9%) (30.2%)
High 31 161 117 119 90 518
(Percent) (2.2%) (11.5%) (8.4%) (8.5%) (6.4%) (37.0%)
Total 370 428 237 204 161 1,400
(Percent) (26.4%) (30.6%)  (16.8%) (14.6%) (11.5%) (100%)

! The distribution shown in this table was developed by Barton-Aschman Associates, Inc.
based on draft projections of households by income group and household size for 1990
prepared by EWG.

Table 3
Distribution of Surveyed Households

Household Size

Income Group 1 2 3 4 5+ Total
Low 126 97 52 18 25 318
(Percent) (9.5%) (7.3%) (3.9%) (1.4%) (1.9%)  (24.1%)
Medium 101 163 75 63 54 456
(Percent) (7.7%) (12.3%) (5.7%) (4.8%) (4.1%) (33.9%)
High 35 203 116 124 68 546
(Percent) (2.7%) (15.4%) (8.8%) (9.4%) (5.2%) (39.5%)
Total 262 463 243 205 147 1,320
(Percent) (19.8%) (35.1%) (18.4%) (15.5%) (11.1%) (100%)
Income Unreported 24 50 25 22 5 126
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As can be seen by comparing Tables 2 and 3, there are some substantial differences in
the number of expected and surveyed households for some of the cells. Specifically,
there was a substantial undersampling of the low income, one person households.

This undersampling was offset by oversampling of other groups such as medium and
high income, two person households, and medium income five or more person house-
holds. These differences can probably be attributed to two sources: sampling errors
and errors in the estimated distribution. Also note that only 126 households, about
8.7 percent of the total households sampled, refused to report their incomes. Often, 15
percent or more of the households in a sample refuse to report their income. Thus, the
low refusal rate was quite good. The difference in expected samples and samples
actually obtained by income group and household size, and the number of households
refusing to report their incomes are not expected to adversely affect the value and
results of the survey. The survey results should be weighted to match the 1990
distribution of households by income group and household size when the 1990 Census
data become available (see Chapter 8, The Next Steps, for more information). This
distribution might vary from the expected distribution shown in Table 2. In addition,
all household size-income group cells (with the possible exception of low income four
person households) have sufficient numbers of sampled households to calculate
reasonable cell statistics (e.g., average trip rates, variation of trip rates, etc.).

Additional details regarding the sample stratification can be found in the technical
memorandum entitled, "Task B.1--Determination of Sample Sizes", dated May 21,
1990.

Survey Methodology

A mail out-telephone collection survey methodology was used for the St. Louis Region
Travel Survey. The methodology included the following steps and characteristics:

. A random sample of listed and unlisted telephone numbers was
drawn as a proxy for the households in the region (see Chapter 3,
Sample Selection).

. The telephone numbers were called and households were recruit-
ed for the survey. Several informational questions were asked
and a travel day was assigned.

. A "travel packet” of travel diaries, a household and person ques-
tionnaire, and instructions were mailed to the households agree-
ing to participate in the survey.

. Households were called one or two days after their travel day and
the household, person, and travel data was collected over the
telephone.
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. The data were edited, coded, and keyed to computer data base
files.

The mail out-telephone collection survey methodology was selected for several reasons.
First, the methodology was cost effective. The cost for each completed household
survey was about $100. Second, it was possible to collect high quality data using the
methodology. Interviewers had personal contact with each surveyed household and
could clarify unclear responses. Finally, the methodology was effective for reducing
underreporting of trips since interviewers could probe for easily forgotten trips.

Two other home-interview survey methodologies used in the past were not considered
for the St. Louis survey. The first widely used methodology was the in-home interview
where surveyors would actually gather trip information based on a personal interview
completed in the respondent’s home. This methodology resulted in very high quality
data. However, the method was very costly. In addition, based on recent experience
in the Dallas-Fort Worth area, the in-home interview methodology has resulted in
lowered participation rates due to the reluctance of interviewees to allow interviewers
into their homes.

The second travel survey methodology that has been used is the self administered,
"mail out/mail back" survey. This methodology can be similar to the mail out-tele-
phone collection survey with the exception that no travel information is collected over
the telephone. Travel diaries and household questionnaires are completed by respon-
dents and mailed back to the surveyors. This survey methodology is very cost
effective. However, the surveys instruments require very careful design to ensure that
they are clear, concise, and unbiased. The methodology suffers from the lack of
personal contact between the interviewer and the surveyed household members and
the non-response rate is very high even with telephone reminders. This makes it
subject to the problem of underreporting of trips.

Questionnaire Design

The survey instrument consisted of two parts: a household data questionnaire that
obtained data on characteristics of the household and the members of the household,
and a travel diary that collected travel data for each trip made by a household
member (aged five and older) on the travel day. Figure 2 shows the household data
form and Figure 3 shows the travel diary. Note that both of the forms are designed to
be as user friendly as possible through the use of "check-off" boxes for many of the
questions. The household data form was printed on white 8-1/2 inch by 11 inch paper.
The travel diary was printed on blue 8-1/2 inch by 11 inch card stock.

The survey data were collected by interviewers on similar, but slightly different
questionnaires (see Figures 4 and 5). The check-off boxes were replaced by numbers
that made the collection forms largely self-coding. In addition, in the person data
section of the household questionnaire, two questions regarding whether or not the
person was interviewed and whether or not the person used the travel diary were
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Please answer the following questions about your
household:

1. Is the address label at the right correct?

2. How many people live in this household? L
3. How many people are 5 years old or older?

4. How many visitors from outside the area are staying
with you on your travel day?

HOUSEHOLD DATA

Travel Day

5. How many cars, pickups and vans are generally available
for use by this household?

6. What was the combined income from all sources for all
members of your household in 1989 (please circle the
appropriate letter)?

A. Under $10,000

B. $10,000 - $14,999
C. $15,000 - $19,999
D. $20,000 - $24,999
E. $25,000 - $29,999

F. $30,000 - $34,999
G. $35,000 - $39,999
H. $40,000 - $49,999
. $50,000 - $59,999
J. $60,000 or more

Please fill out the following table. Complete one line for each member of your household. Each line of the table begins with a person number. Please be sure that
the person number on this form corresponds to the person number on each persons travel diary.
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Figure-2

HOUSEHOLD DATA QUESTIONNAIRE

(Mail Out Version)
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TRIPS FOR PERSON NUMBER:

{use person number from household data form)

NAME:

TRAVEL DAY:

TRAVEL DIARY

INSTRUCTIONS:

« Record trips in the order you make them.

« Inciude the specilic information requested for each trip.

D Home

My first trip today began at:

D Other location as shown below (if not home)

Name of Place

Address or Intersecting Streets

City State

Zip Code

« Use the back of this card and an extra card, if necessary.

« Record your trip even if it is made with another household member.

« Do not record walking or bicycle trips except if you walked or rode your
bicycle all the way to work.

« At the end of your travel day, leave all completed diaries in a convenient
place at home so they will be available when the interviewer calls.

- If you have any questions about completing this travel diary, please call
our toll-free number: 1-800-447-8287

o KIND OF PLACE - TIME of tri IF DRIVER,
WHERE did this trip end? {Restaurant, doctor's PURSOSKE of trip (Circle ANr| P MODE of travel number in
office, grocery slore) (Check one) of PM) (Check one} y v?tglclem
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BEGIN Oriver (auto/van/pickup/motorcycle)
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O school PPtck up/drop off PM Taxi
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City Slate Zip Code at Mea PM 11 Other:
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Name of Place 0 shopping to bus AM 1] public Bus
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[ Personal Passenger - [J School Bus
Address or Infersecling Slreels 0 social/ END O] Heavy Truck
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Cify Stale Zip Code at Meal PM |0 Other:
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Figure-3

TRAVEL DIARY (Mail Out Version)



Thfn
Went
To:

Then
Went
To:

Thfn
Went
To:

Then

Went
To:

Then
Went
To:

Went
To:

KIND OF PLACE

TIME of trip|

MODE of travel

IF DRIVER,

i apie . PURPOSE of trip A number in
? , doct {Circle AM f
WHERE did this trip end L%f::ng:‘r:ewos' :"e; {Check one) or PM) (Check one) (m:?m;ie.m
O Return Home [ Job Related BEGIN [ Driver (suto/van/pickup/ ycle)
[ GotoWork [ Change Mode (e.g. Auto P ger (auto/van/pickup/motorcycie)
[ Shopping to b“g?. AM I Public Bus
Namé of Place O School 0O Pick up/drop off PM 10} Taxi
[ Personal Passenger END [ Schoot Bus
Address of Infefsecling Streets 3 Social/ [ Heavy Truck
Dnecuationnl m I Walk or Bike {to work)
oy Stele Zip Code Eat Meal 2 Other:
0 Return Home 1 Job Related 01 Driver (auto/van/pick te
1 Go to Work D1 Change Mode (e.g. Auto BEGN  1ap ‘: i chupimorycle
shopp{ L]
Name of Place 0 SCM"O [3 Pick up/drop oft . m g ;::llc Bus
3 Personal Passenger END O School Bus
Address of Infersecting Stieets O SocialV 0 Heavy Truck
U"a'::':"-' AM [0 Walk or Blke (to work)
ate ip Code at Me PM 1] Other:
|2 Return Home O Job Related BEGIN  |DJ Driver (autoivanpickup/motorcyce)
B Go to Work Dt he Mode (e.g. Auto A 8 Passenger (auto/van/pickup/motorcycle)
Shop 0 Dus] blic Bu:
Name of Place o SCMSW DnPick up/drop off : Mg ;:xl .
Op | o b END O School Bus
Addiess or Intersecting Sireets 0 Social. ] Heavy Truck
Dﬂmomoml m ] Walk or Bike (to work)
Ciy Stats Zip Code Eat Meal Q Other:
O Return Home O Job Related BEGIN O Driver (autojvan/pickup/motorcycle)
B Go to Work D'c!g‘nro Mode (e.9. Auto AM B Passenger (auto/van/pickup/motorcycle)
(] S,
Name of Place (w] g‘m e 0 Pick up/drop off : MMIn ;::'h Bus
ap | v b END [ Sehool Bus
Kddiess of Intersecting Streets O sociaV [ Heavy Truck
luﬂocl“ﬂonll m L] Walk or Bike {to work)
Ciy Slale——Zip Code Eat Moal O Other:
O Return Home £ Job Related BEGIN ] Driver (sutopvanvpickup/motorcycle)
EDI Go to Work l:l'cm Mode (e.g. Auto M 8 Passenger (suto/van/pickup/motorcycle)
{«]
Rame of Place O gmﬂg 0 Pick up/drop off PM IO ?:,:' he Bus
0 Personal Passenger “END 0 School Bus
Addiess of Infersecting Stieels [ sociay [ Heavy Truck -
Dnocrnﬁonnl m O Walk or Bike {to work)
CHy Stale Zip Code Eat Meal O Other:
O Return Home £ Job Related BEGIN ) Driver (suto/van/pickup/motorcycle)
Ig Go to Work Dhcnu:rw Mods (e.g. Auto - 8 Psssenger (auto/van/pickup/motorcycle)
Rame of Place [w] Scbodi” 9 O Pick up/drop oft : "M IO Taxi Bue
ae | ¥ o END [ School Bus
Kddress of Itersecling Streets O SociaV I Heavy Truck
DM:::I".' m O] Waik or Bike (to work)
cay Sele —Zip Code Ent [] Other:
(Back)

Figure-

3 (Continued)



Sample No.

Section |. Household Data

Please answer the following questions about your
household:

1. Is the address label at the right correct? [ Yes
O No

2. How many people live in this household?

3. How many people are 5 years old or oider?

4. How many visitors from outside the area are staying

with you on your travel day?

Section il. Person Data

HOUSEHOLD DATA

5. How many cars, pickups and vans are generally availabie
for use by this household?

6. What letter did you circle for the combined income from

all sources for all members of your household in 19897

A. Under $10,000

B. $10,000 - $14,999
C. $15,000 - $19,999
D. $20,000 - $24,999
E. $25,000 - $29,999

F. $30,000 - $34,999
G. $35,000 - $39,999
H. $40,000 - $49,999
I. $50,000 - $59,999
J. $60,000 or more

Please fill out the following table. Complete one line for each member of your household. Each line of the table begins with a person number. Please be sure that

the person number on this form corresponds to the person number on each persons’ travel diary.

CERSON RELATION TO HEAD OF HOUSEHOLD LCENSED EMPLOYMENT STATUS (circle as many as apply) INTER-| Usen
NUMBER Sanl:\s:r/ Child qhmm' of Om\;gi.tcﬁr“ SEX TO DRIVE? o % ;gengé?.or Homemaker Retired Student  Other VlE’V'VED DIARY?
" o1 @ HEAD OF HOUSEHOLD M IE 3 4 6 7 | 2% |2N0
| == = « TR I . W |i®
03 2 3 4 5 IMYIES 3 4 6 7 JYES | 1YES
R ¥ | e N RE
R ¥ 16 R . e i)

o |2 s : e 3 R
R : S N R
[=]: = « TR N . 7 w8 1%
R : | v . R

10 2 3 4 5 12'\F4 12;3%3 3 4 6 7 ;I‘%s ;m%s

Section lll. Trip Summary

A. Total vehicular trips

B. Persons age 5 and older making trips
C. Persons 5 and older not making trips
D. Compiete or incomplete interview code

Section IV. Administrative
A. Telephone contacts:

Date Time Qutcome Initials

B. Completed interview submitted:

Date: By:

| certify that all the information on this form
is correct and true

Signature of Interviewer

C. i interview submitted incomplete, give reasons:

D. First edit:  FAIL PASS
Date: Initials:
E. Final edit:  FAIL PASS

Date: Initials:

Figure-4

HOUSEHOLD DATA QUESTIONNAIRE

(Data Collection Version)



Then

Went
To:

Sample Number

Section V. Trip Data

TRIPS FOR PERSON NUMBER:

(use person number from household data form)

NAME:

TRAVEL DAY:

@ My first trip today began at:

O Home

O Other location as shown below (i not home)

Name of Place

Address or Intersecting Streets

City State

Zip Code

TRAVEL DIARY

NOTES;,

Trip Purpose
(if not home)

—_—  ———————————— —— ————— —————— ]

(Front)

, IF DRIVER
KIND OF PLACE PURPOSE of tri TIME of trip MODE of in
i this tri 2 rant, doctor's : of trip Circl E of travel number in
WHERE did this trip end g%?cs;% ant, 8°§o;e) (Circle one) (Circle “/:)M (Circle one) (in\é mﬂ %m
0 Return Home 7 Job Related BEGIN
1 Goto Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/pickup/motorcycle)
2 Shopping to bus). AM |2 Passenger (auto/van/pickup/motorcycle)
Name of Place 3 School 9 Pick up/drop off PM 3 Public Bus
4 Personal Passenger 4 Taxi -
5§ Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM |7 Walk or Bike (to work)
PM |8 Other:
City Stafe Zip Code
0 Return Home 7 Job Related BEGIN
1 Goto Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/pickup/motorcycie) .
2 Shopping to bus) AM |2 Passenger (auto/van/pickup/motorcycle)
Name of Place 3 School 9 Pick up/drop off PM (3 Public Bus
4 Personal Passenger 4 Taxi
5 Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
€ Eat Meal AM |7 Walk or Bike (to work)
PM |8 Other:
City Ctale Zip Code
0 Return Home 7 Job Related BEGIN
1 Goto Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/pickup/motorcycle)
2 Shopping to bus) AM |2 Passenger (auto/van/pickup/motorcycle)
Name of Place 3 School 9 Pick up/drop off pM |3 Public Bus
4 Personal Passenger 4 Taxi
S Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM |7 Walk or Bike (to work)
PM |8 Other:
City Ctate Zip Code

OVER
Figure-5

TRAVEL DIARY (Data Collection Version)



Then

Went
To:

Then

Wen
To:

Went
To:

Then

Went
To:

Th|en

Went
To:

Then

Went
To:

P e e —

e e e e e —— —

Figure-5 (Continued)

(Back)

e —

— a
KIND OF PLACE : TIME of trip IF DRIVER,
WHERE did this trip end? Restaurant, doctor PURPOSE of trip Circle MODE of travel 1 number in
P (emaurart, socirs (Cice one) o (Gl ene) creticle
- (inciude self)
0 Return Home 7 Job Related BEGIN
1 Go to Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/ﬁickug/motorcycle)
Name of Place % ggﬁg&lng 9 ;’?czu:z:/drop off AM % 5337@" Le:; (rutorvan/pickup/motorcycle)
4 Personal Passenger PM 4 Taxi
5 Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM '8/' ‘3’3,"‘ or Bike (to work)
er:
City ~Slate Zip Code PM J
0 Return Home 7 Job Related BEGIN
1 Go to Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/pickup/motorcycie)
Name of Place g ggggglmg 9 :"?otl:ut.ls;))/drop oft éu g gﬁﬁfc" :; (auttovan/pickupimatorcycle)
4 Personal Pessenger 4 Taxi
Address Recreational 6 Heavy Truck
6 Eat Meal AM g \g&Ik or Bike (to work)
er:
Thy Gtafte Zip Code PM
0 Return Home 7 Jo» Related BEGIN
3? gg toWork 8 ?hgng)e Mode (e.g. Auto é griver (auto(/v;n/ icx/u%rknot?rcytcle) l
oppin o bus] assenger (auto/val up/motorcycie
Name of Place 3 Schggl ¢ 9 Pick up/drop off Sm 3 Public Bus piGkup reycie)
4 Personal Passenger 4 Taxi
5 Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM g Walk or Bike (to work)
Other:
City State Zip Code PM
0 Return Home 7 Job Related BEGIN
1 Goto Work 8 Ctange Mode (e.g. Auto 1 Driver (auto/van/ﬁickuplmotorcycle)
Name of Place g ggggglmg 9 Igi)c.:u:z»/drop oft ém g ;Smn :; (autofvan/pickup/matorcycle)
4 Personal Pessenger 4 Taxi
§ Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM g \ggk or Bike (to work)
er:
Tty Glate Zip Code PM
0 Return Home 7 Joo Related BEGIN
1 Goto Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/ﬁickup/motorcycie)
Name of Place g gggg&mg 9 ;’?cgu:é/drop off AM % Fﬁ?ii%" 3; (autolvan/pickup/motorcycle)
4 Personal Passenger PM 4 Taxi
5 Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM g ‘gt?:k or Bike (to work)
er:
City Slate Zip Code PM
0 Return Home 7 Job Related BEGIN
1 Go to Work 8 Change Mode (e.g. Auto 1 Driver (auto/van/pickup/motorcycie)
Name of Place g ggggg'mg 9 It"i’c:u:;))/drop oft AM g gﬁﬁiﬁ" :; (auto/van/pickup/motorcycle)
4 Personal Passenger PM 4 Taxi
5 Social/ END 5 School Bus
Address Recreational 6 Heavy Truck
6 Eat Meal AM g g&lk or Bike (to work)
er:
Ciy Stale Zip Code PM



Survey Design

added. These questions were completed by the interviewer. The household data
collection form also included a trip summary section that was completed by the
interviewer at the end of a survey and an administrative section used to record the
progress of the interview. The survey data collection forms were printed on white 11

inch by 17 inch card stock.
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3.
Sample Selection

Development of Telephone List

A random sample of 10,000 residential telephone numbers was obtained for the St.
Louis region. The telephone numbers were purchased from a commercial vendor,
Survey Sampling, Incorporated (SSI), of Fairfield, Connecticut. This firm provides
sample households which are drawn from the telephone listing of households in a
region. Two kinds of lists of residential telephone numbers are available from the
firm:

. Telephone numbers based on a file of listed residential telephone
numbers in a geographically defined region (listed telephone
numbers).

. Telephone numbers possible in working blocks of exchanges

located within the geographically defined region (unlisted tele-
phone numbers).

The split between listed and unlisted telephone numbers was based on assumptions
regarding the breakdown of households with listed and unlisted telephone numbers
along with assumptions regarding the likelihood of a listed or unlisted telephone
number resulting in completed survey. The sample list was broken down as follows:
. 4,400 listed telephone numbers.
. 5,600 unlisted telephone numbers.
The area covered by the survey for the sample selection was defined by Census tract.

All Census tracts in the City of St. Louis, St. Louis County, and St. Charles County
were included. In the remaining four counties, Jefferson, Madison, Monroe, and St.
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Sample Selection

Clair, only the Census tracts fully or partially covered by the survey region were
included. Thus, the survey area was slightly overstated. However, the likelihood of
including a household in the survey from the area outside of the survey region was
small, and the adverse effect of inadvertently including such a household in the survey
was negligible.

Possible Biases from Using Only Households with Listed and Unlisted Tele-
phones for Sample Frame

Households with listed and unlisted telephones were selected as the sample frame for
the St. Louis Region Travel Survey. Thus, households that did not own a telephone
were not included in the survey. The omission of households without telephones from
the sample frame might have introduced bias into the travel survey. Table 4 summa-
rizes information provided by SSI regarding the number of households in the region
that had telephones at the time of the sample selection along with the percent of the
telephones that were listed. As can be seen in Table 4, about 96 percent of the total
households in the region had telephones. Approximately 31,000 households in the
survey area did not have telephones. Based on the sampling rate for the survey, about
50 samples should have been collected from households without telephones in an
unbiased sample.

Table 4
Households With and Without Telephones by County

Households With

Phones
Percent Households
Total With Percent Without

County Households Telephone Number Listed Telephones
Madison, IL 88,620 95.4% 84,541 70.6% 4,709
Monvroe, IL 2,647 96.2% 2,546 76.7% 101
St. Clair, IL 93,978 93.8% 88,157 66.2% 5,821
Jefferson, MO 27,679 95.4% 26,407 75.7% 1,272
St. Charles, MO 72,057 97.0% 69,895 79.7% 2,162
St. Louis, MO 370,327 98.2% 363,710 75.6% 6,617
St. Louis City 167,765 93.4% 156,690 65.3% 11,075
Total 823,073 96.2% 791,946 72.3% 31,127

Source: Barton-Aschman Associates, Inc. based on 1990 telephone listing information compiled
by Survey Sampling, Incorporated.
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Sample Selection

There are two main ways in which the omission of households without telephones from
the survey frame can bias the survey. The first is if the households are dispropor-
tionately allocated to certain socioeconomic groups. The second type of bias is if the
households without telephones have travel characteristics different from similar
households with telephones.

For the first case, it is likely that households without telephones are more likely to be
low income households and, quite likely, one or two person households. If no adjust-
ment is made for the disproportionate allocation, regional averages (e.g., average trips
per household for the region) will be biased. The effects of this possible bias can be
mitigated through the weighting of the survey data before the calculation of regional
averages, rates, and totals. This weighting process was anticipated for the survey
even before the effect of omitting households without telephones from the survey
frame was considered. Chapter 8, The Next Steps, provides additional information
regarding the weighting of the survey data.

The second type of bias introduced by omitting households without telephones from
the sample frame is more difficult to quantify. This second type of bias is the bias
that would occur if households without telephones had significantly different travel
patterns from similar households with telephones. For example, it might be hypothe-
sized that households without telephones would make more trips than similar
households with telephones since they could not use the telephone as a substitute for
trip-making. It might also be argued that their trip making could be lower than trip
making for households with telephone service even after standardizing for family size
and income. This argument would be based on being at the low end of the low income
group and the high end of unemployment rate. The only way to determine the effect
of this bias would be to survey the households without telephones and compare them
to households with telephones controlling for the effects of household size and income
(or household size and auto availability). Based on preliminary results of this survey
and results from other surveys, it is likely that it would not be possible to measure
statistically significant differences in trip rates between the two groups (if the
socioeconomic differences are taken into account). In any case, the impact would be
small on the overall trip rates. Assuming a difference of as much as one quarter in
the trip rate, the overall change in regional rates would be on the order of only £1%.
Thus, the only correction suggested to account for biases introduced into the survey by
omitting households without telephones from the sample frame is to ensure that the
survey is weighted to match the regional distribution of households by income group
and household size whenever "regional” rates or totals are estimated from the survey
data.

Use of Areawide Replicates to Avoid Geographic Biases

In order to insure representative results for the survey, a replicate system was used.
The St. Louis sample was stratified into twenty-four replicates. To do this, the 1st,
25th, 49th, etc. telephone numbers were assigned to replicate one; the 2nd, 26th, 50th,
etc. telephone numbers were assigned to replicate two; the 3rd, 27th, 51st, etc.
telephone numbers were assigned to replicate three, and so on. This procedure was
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Sample Selection

used for the original random samples of 4,400 listed telephone numbers and 5,600
unlisted telephone numbers. The listed and unlisted samples were then combined to
form the entire sample file with twenty-four replicates. Eight of the replicates had
416 telephone numbers and the remaining sixteen replicates had 417 telephone
numbers.

Since each replicate was, in effect, a mini-random sample of the survey area, each
replicate was representative of the survey area (as long as the replicate was complete-
ly used). Telephone assignments were distributed to survey "recruiters” one replicate
at a time. Each replicate was completely exhausted before samples from a new
replicate was used. In other words, all required call-backs for each telephone number
in the replicate were made in the recruiting stage before telephone numbers from a
new replicate were used. Note that replicate number twenty-four was used for the
pretest. In order to complete the travel survey, it was necessary to use sixteen of the
remaining twenty-three replicates.

Additional details regarding the sample selection can be found in the technical
memorandum entitled, "Task B.3--Develop Telephone List", dated December 4, 1990.
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4

Training Procedures

NSI is a market research firm that had performed travel surveys in Austin, Texas,
and New Jersey with BA prior to the St. Louis survey. NSI had just completed a
travel survey for the San Antonio, Texas area just prior to the St. Louis survey and,
thus, had experienced surveyors and survey management staff available for the St.
Louis survey. Nevertheless, training of the surveyors for the St. Louis Regional Travel
Survey was not taken lightly.

A key element of the training program was the preparation of a detailed training
manual. The following chapters comprised the training manual:

The Introduction provided general background information on the St.
Louis region being surveyed as well as general background regarding the
survey.

Instructions to Interviewers provided information on specific interviewer
responsibilities.

Conducting the Interview provided detailed instructions regarding the
conduct of the actual data collection interview.

How to Fill Out the Survey Forms provided detailed instructions on how
to record the survey information on the two survey forms as well as
detailed information for each question including allowable responses and
codes.

The Appendices described the initial telephone contact procedures for

survey respondent recruiters, defined terms used in the travel survey,
defined land-use codes, provided an example travel survey packet that
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Training Procedures

would be mailed to participating households, and provided an example
work packet of materials for a surveyor.

The final document was entitled, Interviewer Manual, prepared for the East-West
Gateway Coordinating Council by Barton-Aschman Associates, Inc., and dated
August, 1990.

A training session for interviewers was held at the NSI offices in Austin, Texas prior

to the survey pretest. The training session included a practice session with role
playing of recruiting calls and the data collection telephone survey.
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5.
Conduct of the Survey

TSMIS Overview

The Travel Survey Management Information System (TSMIS) is a microcomputer
software package designed to assist in the implementation and management of a
regional travel survey. The use of TSMIS was central to managing the St. Louis
travel survey and, thus, is described briefly here.

TSMIS was originally developed by BA for use in a home interview travel survey in
the Charlotte, North Carolina metropolitan area. The software package has been
modified for use in telephone interview travel surveys in the Denver, Colorado and the
Austin, Texas metropolitan areas, the State of New Jersey, and for the San Juan,
Puerto Rico metropolitan area. The software was modified for use in the St. Louis
Region Travel Survey.

TSMIS is composed of a series of interconnected program modules constructed using
both existing database management (dBaselll+) and word processing (WORDSTAR)
software packages. Figure 6 illustrates the role of TSMIS in the survey management
process and the relationships of the program modules. The program modules are
divided into three general functional areas based on the type of product they generate:

. Survey implementation materials.
. Survey progress reports.
. Survey check lists.

Each program module required interaction with a central database file. This database
file contained the random sample of households for the survey area acquired from SSI
(see Chapter 3). The required interaction with the database file was interactive and,
thus, provided a user-friendly operating environment.
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PHASE |
Telephone
Recruiting

CANDIDATE HOUSEHOLD
SAMPLES
{Telephone Numbers)

PHASE 1l
Home Interview
Data Collection

TSMIS

SAMPLE DATABASE

IMPLEMENTATION
MATERIALS
— Recruiting Forms
— Mailing Labels
— Questionnaire Labels
— Assignment
Sheets / Labels

PROGRESS REPORTS
— Personnel Productivity
— Interview Qutcomes
— Household Trip Rates

{Overall and by Stratum)

CHECK LISTS
— Mailing List
— Travei Day List
— Reminder Call List

Figure-6

TRAVEL SURVEY MANAGEMENT
INFORMATION SYSTEM (TSMIS)
OPERATION FLOW CHART



Conduct of the Survey

TSMIS also includes a survey editing / checking program (SURVCHK) that was
adapted for use in the St. Louis Region Travel Survey. SURVCHK performed checks
on the travel data that were collected and keyed into dBase III+ database files. The
following types of checks were performed:

Range checks on household data.

Range checks on person data.

Range checks on trip data.

Interrecord checks comparing trip information to household data.

Recruiting Calls

Recruiting calls were made to households included in the random sample of listed and
unlisted telephone numbers purchased for this survey. The objectives of the recruiting
calls were as follows:

. Introduce the household to the purpose of the travel survey and the fact
that the survey was being taken in behalf of the East-West Gateway
Coordinating Council.

. Enlist the cooperation and agreement of the members of the sample
household to take part in the travel survey including the recording of
travel on the travel diaries.

. Set the travel date for the household members to record their travel.

. Determine the number of people in the household, the number of house-
hold members five years old and older, and the number of vehicles
available to the household.

. Verify that the name and address of the party answering the telephone
corresponded to the information included in the sample database for
listed telephone numbers. For unlisted numbers, the name, address,
and zip code of the party answering the telephone was obtained.

The telephone interview forms were produced using TSMIS. They were used to record
the results of the recruiting calls. An example form is shown in Figure 7. The form
accommodated multiple callbacks to households if the initial calls resulted in no
answer or a busy signal. If a household was willing to participate in the survey, the
interviewer selected the travel day for the household using the master survey schedule
shown in Figure 8.

At the end of the each day’s recruiting session, the telephone interview coding forms
were collected and separated into three groups:

. An acceptance group for households agreeing to participate.
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St. Louis Regional Travel Survey
Telephone Inferviewer Coding Form - Pre-Survey Qualification

1. Sample #: 1
2. Name: dJoan A. Doe
3. Address: 2802 Vineyard Dr.
Arnold, MO 63010
4. Telephone: (314) 282-9999 Listed: T
5. Telephone Interviewer ID #:
6. Telephone Interview Date:
7. Number of Autos:
8. Number of Persons:
9. Number of Persons 5+:
10.  Travel Day: Callback Day:
day date (Only if requested) day date
11. Language: English Spanish Other
(describe)

12. Result

1. completed; accepted 6. busy (quit) 12345

2. refusal; not acceptable 7. no answer (quit) 1 2 3 4 5

3. disconnected 8. out of survey area

4, wrong number/household moved 9. other

5. commercial number (describe)
Pre-Survey Qualification Complete - Assignment #:
Comments:

Figure—7

EXAMPLE TELEPHONE INTERVIEW

RECRUITING FORM



Recruiting Travel Day Interview Calls
Mailing
Soonest Latest No. Date Day Date  Soonest Latest
8/27 8/28 1 9/5 Wed 8/29 9/6 9/8
8/27 8/29 2 9/6 Thu 8/30 9/7 9/9
8/28 8/31 3 9/11 Tue 9/4 9/12 914
8/29 9/4 4 9/12 Wed 9/5 9/13 9/15
8/30 9/5 5 9/13 Thu 9/6 9/14 9/16
9/5 9/10 6 9/18 Tue 9/11 9/19 9/21
9/6 9/11 7 9/19 Wed 9/12 9/20 9/22
9/7 9/12 8 9/20 Thu 9/13 9/21 9/23
9/12 97 9 9/25 Tue 9/18 9/26 9/28
9/13 9/18 10 9/26 Wed 9/19 9/27 9/29
9/14 9/19 11 9/27 Thu 9/20 9/28 9/30
9/19 9/24 12 10/2 Tue 9/25 10/3 10/5
9/20 9/25 13 10/3 Wed 9/26 10/4 10/6
9/21 9/26 14 10/4 Thu 9/27 10/5 1077
9/26 10/ 15 10/9 Tue 10/2 10/10 1012
9/27 10/2 16 10/10 Wed 10/3 10/11 1013
9/28 10/3 17 10/11 Thu 10/4 10/12 1014
10/3 10/8 18 10116 Tue 10/9 1017 10/19
10/4 10/9 19 1017 Wed 10/10 10/18 10/20
10/5 10/10 20 10/18 Thu 10/11 10/19 10/21
10/10 10115 21 10/23 Tue 10/16 10/24 10/26
10/11 10/16 22 10/24 Wed 10/17 10/25 10/27
10/12 10117 23 10/25 Thu 10/18 10/26 10/28
1017 10/22 24 10/30 Tue 10/23 10/31 11/2
10/18 10/23 25 10/31 Wed 10/24 111 11/3
10/19 10/24 26 111 Thu 10/25 11/2 11/4
10/24 10/29 27 177 Wed 10/30 11/8 11710
10/25 10/30 28 11/8 Thu 10/31 11/9 1110
10/26 10/31 29 1113 Tue 11 11/14 11/16
10/31 11/6 30 1114 Wed 177 11/15 1117
111 11/7 31 11/15 Thu 11/8 11/16 1118
Figure-8

MASTER SURVEY SCHEDULE



Conduct of the Survey

. A dead group for refusals, disconnected numbers, wrong numbers or
moved, commercial numbers, busy or no answer for five continuous days,
out-of-area residential location, or other (e.g., language) problems.

. A call-back group for those telephone numbers that were busy or there
was no answer for less than five continuous days.

The acceptance and dead groups were turned over to the data entry staff for input into
the central database file for TSMIS. After input, the forms were placed into a file for
storage. The call-back group was used in the following recruiting session.

A telephone patter or script was used in conjunction with the recruiting calls. The
script standardized the information given to the household respondent and explained
the purpose of the survey. However, telephone recruiters were allowed to modify the
script slightly so that they were more comfortable with the wording. This made the
script flow more smoothly and sound more natural to the respondent. An example of
the basic script is shown in Figure 9.

There were nine possible outcomes each time a candidate telephone number was
dialed. The possible outcomes were as follows:

. Complete, household agreed to participate.
J Refused, household declined to participate.

. Disconnected telephone.

. Wrong number or household moved.

. Commercial number (from unlisted telephone numbers).

. Busy (a total of five attempts were made; no answer also counts as an
attempt).

. No answer (a total of five attempts were made; busy also counts as an
attempt).

. Household outside of survey area.

. Other.

Mail Information Packets

When a household agreed to participate in the survey, it was sent a packet of forms
including a cover letter signed by the chairman and vice chairman of EWG, an
instruction sheet for the survey, an example travel diary, a travel day reminder card,
a household data questionnaire, and travel diaries. The households travel day and
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"Hello, my name is , and I'm calling on behalf of the East-
West Gateway Coordinating Council. Am I speaking to (--or ’Are You...--), the head of
the household?"

"We are conducting a scientific survey of travel in the St. Louis region as a basis for
improving transportation in the 1990s and beyond. Your residence is one of the very
few households we've selected to participate in this effort. We need information
regarding weekday travel by households such as yours, and we would like your
cooperation in this study." (Brief pause.)

"I'd like to get your name and address and ask you three questions."

"First, how many cars, vans, or pick-up trucks do you or your household
members own or use regularly?”

*Second, how many people live in your household?”

"Third, how many of these people, including yourself, are five years old or
older?*

"As part of the survey, I am going to mail you a packet that will contain a Travel
Diary for each of your household members five years old or older, and will tell you
when and how to record your travel. Your Travel Day will be _ (day of week and
actual date) . One or two days after _(actual travel date previously specified) , we
will call you again and collect the information you have recorded.”

"What is your name and address?" (Verify number, street, city, state, and zip code.)

"If you have any questions regarding this survey, please call Martin Altman at the
East-West Gateway Coordinating Council at (314) 421-4220, or in Illinois at (618) 274-
2750, or you can call us at our toll-free number, (1-800) 447-8287. It has been
pleasant talking to you. We look forward to calling you again on __ (repeat date you
specified above)

Close your telephone call with a personal note, such as: ‘Have a good evening
and thank you very much for your assistance."

Figure-9

EXAMPLE TELEPHONE
RECRUITING CALL PATTER



Conduct of the Survey

date were stamped on the travel diaries and the reminder card prior to the compila-
tion of a packet to be mailed to a household. The number of travel diaries required by
the household was estimated based on the number of persons five years old and older
living in the household. Examples of the household data questionnaire and the travel
diary are shown in Figures 2 and 3. Figures 10 to 13 show examples of the other
forms sent in the mail out packet.

This task used mailing labels and the interview form labels prepared using TSMIS. In
addition, mailing check lists and travel day check lists prepared using TSMIS were
used in this task. All households for a specific travel day were listed on the mailing
check list. As the travel packets were prepared, they were checked-off on the mailing
check list. When a packet was mailed, the household was checked-off on the travel
day check list. This procedure ensured that each household received their packet of
information for the survey in a timely manner. Packets were mailed to participants
six to eight days before their travel day.

Reminder Calls

During the evening before each travel day, households were called and reminded that
their travel day was the next day. A reminder call check list prepared using TSMIS
was used by people making the reminder calls.

Data Collection Calls

The actual telephone interviews were conducted one to three days after the households
travel day. For each interview session, all telephone interviewers were given the
necessary material to complete the interviews including:

. Blank telephone interviewer assignment form(s).

. Two sets of preprinted labels to affix to the telephone interviewer
assignment forms and the survey household data collection forms.

J Survey forms (household data collection forms and trip data collection
forms).

An example of the telephone interviewer assignment form is shown in Figure 14. This
document was used by the interviewer to record his or her daily progress for an
assigned "bundle” of households to interview. The households that the interviewer
actually called were based on the preprinted labels given to the interviewer. The
interviewers affixed the preprinted label to the assignment sheet only when the survey
was completed, was terminated as unsuccessful (e.g., the participant dropped out of
the survey), or if the survey day had to be reassigned. If a survey required a callback
in a following session to complete the collection of the information, the preprinted
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EAST-WEST GATEWAY
COORDINATING COUNCIL

911 WASHINGTON AVENUE
ST. LOUIS. MISSOUR! 63101
314 421-4220 618 274-2750
FAX 314 231-6120

Dear Fellow Citizen:

Thank you for agreeing to take part in the East-West Gateway Coordinating Council’s
regional travel survey. Your participation in this study is important because the information
which you provide wiil help plan for new and improved roads and transportation services for
the St. Louis area.

As stated in the telephone call you received from a survey team member several days ago,
your household is one of a smail number of households chosen at random. All information
collected for this survey is strictly confidential, and will be combined with responses from
other households to give us a "snapshot" of regional travel patterns. Instructions to provide
the information are included in the packet accompanying this letter.

If you have any questions about the purpose of the survey or about the travel diary, please
call Mr. Martin Altman of East-West Gateway at one of the numbers listed above or Mr.
Mark Douglas of NSI toll-free at 1-800-447-8287.

Thank you again for your time and cooperation.

Sincerely,

/ /

Nelson Hagnauer
Vice Chairman

Thomas A. Villa
Chairman

Figure-10
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=1l East-West Gateway
W= Coordinating Council

REGIONAL TRAVEL SURVEY

INSTRUCTIONS

This survey has two parts.

Part 1 - Household Data (white) contains information about you and your
household. Some of the information has already been filled in based on our
telephone conversation with a member of your household.

Part 2 - Travel Diaries (blue) on which to record travel for each member of your
household or out-of-area visitor to your household on the travel day. This travel diary
can help a busy person keep track of his/her trips throughout the day. It will also
speed up the telephone interview when we call to collect the travel data for your
household.

+ Please ask each member of your household and out-of-area visitor to your
household to carry a travel diary with him /her on the travel date and to record
each trip after it is made (even if the trip is made with another member of the
household).

+ Please keep a travel diary for household members and visitors five or older who
are unable to fill out the diary themselves.

+ Be sure to record the person’s name and person number (from Part 1) on the
travel diary.

« A person should use extra diaries if one is not enough.

+ A sample trip diary for the trips in the following example has been included in
this packet:

EXAMPLE:
YOU LEAVE HOME AND DRIVE YOUR CHILD TO THE DAYCARE CENTER (1)
THEN YOU DRIVE TO WORK (2)
THEN YOU RIDE TO LUNCH WITH YOUR BOSS (3)
THEN YOU TAKE A BUS BACK TO WORK (4)
THEN YOU DRIVE TO THE DAYCARE CENTER TO PICK UP YOUR CHILD (5)
THEN YOU AND YOUR CHILD RETURN HOME (6)

If you have any questions, call the Travel Survey Office toll-free at 1-800-447-8287.

For your convenience, we will call you within three days of the travel day to collect
your information. All of your answers are strictly confidential.

Figure-11
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THANK YOU
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East-West Gateway
Coordinating Council

TRIPS FOR PERSON NUMBER:

ol

(use person numbes from household data torm)

NAME: ___JOMN D

TRAVEL DAY: WEDNLSDAY, OCTOBLR 10

TRAVEL DIARY

INSTRUCTIONS:

« Record tiips in the order you make them.

« Include the specitic information requested tor each tip.

My first trip today began at:

E’Home

D Other location as shown below (it not home)

Name of Place

« Use the back of this card and an extra card, if necessary.

« Record your uip even i it is made with anothier household member.

« Do not record walking or bicycle trips except if you walked or rode your
bicycle all the way 10 work.

« At the end of your travel day, leave all completed diaries in a convenient
place at home so they will be available when the interviewer calls.

Add or | g Streets
Ciy State  Zip Code « I you have any questions about completing this travel diary, please call
our toll-free number: 1-800-447-8287
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EXAMPLE COMPLETED TRAVEL DIARY
INCLUDED IN SURVEY PACKET
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—Remember

Your Travel Day Is

(4:00 a.m. to 4:00 a.m.)

Remember,
Have Every Household Member and
Out-of-Town Visitor Take A Travel Diary
And Keep A Record of His or Her Trips!

Thank You!
_
=11l East-West Gateway
INZ= Coordinating Council For further information call toll free:

1-800-447-8287
Figure-13
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Daily Interview Assignment Sheet

Telephone
Telephone date: Interviewer 1.D.;
Results Code (*):
(Affix ALABEL Here) Number of Trips:

Income Group:

Results Code (*):
(Affix ALABEL Here) Number of Trips:
Income Group:

Results Code (*):
(Affix ALABEL Here) Number of Trips:
Income Group:

Results Code (*):
(Affix ALABEL Here) Number of Trips:
Income Group:

Results Code (*):
(Affix ALABEL Here) Number of Trips:
Income Group:

* Result Codes: 1. Complete 6. Sick on Travel Day
2. Refusal 7. Household Demolished or
3. No one home, repeated calls Converted to Commercial
4. Language Problem 8. Household Moved
5. Not in Area on Travel Day 9. Other
Figure-14
EXAMPLE

INTERVIEWER ASSIGNMENT FORM



Conauct of the Survey

label was paperclipped to the survey forms. Thus, the preprinted label was affixed to
the assignment sheet in the session in which the survey is completed. The interviewer
filled out the summary information for each completed interview (number of trips,
completion code, and income group) on the assignment sheets at the end of every
interviewing session. The information on the assignment sheets was entered into the
TSMIS central database file after every interview session to keep track of the progress
of the survey.

At the end of every interviewing session, the interview materials were collected and
separated manually into three groups:

o Completed interview group.
. An incomplete survey group.
. A survey reassignment group.

The completed interview group consisted of successful interviews and interviews that
were unsuccessful due to household refusal or other reasons. This group was turned
over to the editing and coding staff. Any interviews that required a call-back were
placed in the incomplete group and were used in the following interview session. The
reassignment group consisted of households that forgot their travel day and could not
reconstruct their travel from memory or had a "result code" five (out-of-area on travel
day) or six (sick on travel day). Note that if only some of the members of the house-
hold were out of the area or sick, result codes five and six were not used. This file was
reviewed by a supervisor and a new travel date was selected for the household and
entered into the central database file.

There were nine possible outcomes from each survey:
d Complete--a completed survey.

. Refused--the household refused to participate in the survey (after initial
agreement in the recruiting call).

. No one home, repeated calls--no contact could be made with the house-
hold after at least five callbacks.

. Language problem--data could not be collected from all members of the
household due to language problems.

. Not in area on travel day--all members of the household were outside of
the survey area on the travel day. The travel day was reassigned, if
possible. Only those households refusing to accept a new travel day
received this completion code.
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Conduct of the Survey

. Sick on travel day--all members of the household were sick on the travel
day. The travel day was reassigned, if possible. Only those households
refusing to accept a new travel day received this completion code.

. Household demolished or converted to commercial--the household was
demolished or converted to commercial use between the initial recruiting
call and the data collection call.

. Household moved--the household moved between the initial recruiting
call and the data collection call.

o Other--this category included any other problem that prevented the
successful completion of a survey such as the telephone being disconnect-
ed between the initial recruiting call and the data collection call.

Note that data collection calls could have taken several days to complete. Attempts
were made to personally interview all members of the household over 15 years of age
(information from younger children was collected from an adult member of the
household based on the child’s travel diary). This required callbacks to households
when not all family members were present during an interviewing session. If an
absent member of the family (on the survey data collection day) had completed a
travel diary, the information on the travel diary was collected in lieu of a personal
interview.

Interviewers were trained to ask questions and probe for additional information and
trips without suggesting possible answers to the respondents. Some general phrases
that were used to get the additional information without leading the respondent were:
. Please explain that a little more.
. Could you be more specific?

. I'm not sure I understand. Would you explain that again?

. On the last trip you said you made yesterday from your office to your
house, did you make a stop for any reason along the way?

Interviewers were also trained to look at the reasonability of a pattern of trips to
ensure that trips were not missed. For example, if a trip was made to work, the
interview made sure that a trip was made from work (unless there were mitigating
circumstances such as a very long work day to meet a deadline or the person walked
home).
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Conduct of the Survey

Data Editing, Coding, and Keying

Completed surveys were edited, coded, and keyed to computer data files during this
task. Initial editing and coding of the survey data were performed manually. The
surveyor made an initial check to ensure that all information was obtained for the
survey, that the information was logical, and that the information was clearly written
on the household and trip collection forms. The survey forms were then given to
editing staff for a double check of the information recorded on the survey forms. The
editing of a survey could have required a follow-up phone call to the household by an
editor and/or supervisor to resolve any problems detected with the collected
information.

The data collection forms were, to a large extent, self-coding. Surveyors circled
numbers or letters of responses or recorded a letter or number as a response. Howev-
er, two items required coding by the editing staff. Specifically, the income code was a
letter designation on the household data collection form. This information was
converted to a numeric designation by the editors. On the travel data collection form,
surveyors recorded a description of the land use at the destination of the trip. Editors
converted this information to a one digit land use code.

After a sample passed the initial editing and coding procedure, it was passed to data
entry personnel for keying into dBase files. Three different record types were keyed:
household data (record type 1), person data (record type 2), and trip data (record type
3). The data structures for these three files are shown in Chapter 7, Survey Results.
There was one household data record for each sample number, one person record for
each member in the household age five years and older, and at least one trip record
(the zero trip record) for each member of the household age five years and older.

After key entry, the data were input to the TSMIS editing program, SURVCHK. The
program performed range edits on individual fields, intrarecord checks (e.g., to ensure
that the starting time of a trip was not after the ending time for the trip), and
interrecord checks (e.g., to ensure that there are the correct number of person records
for the number of people listed in the household). The edit checks performed by
SURVCHK are shown below:

Household Data Range Checks

Family size must be in the range 1 - 20.

Family size age five and older must be in the range 1 - 20.

Family size age five and older must be less than or equal to family size.
Visitors must be in the range 0 - 9.

Income code must be in the range 0 - 9 or R.

Travel day must be a valid travel date.

The sum of trip makers and non-trip makers must equal the sum of the
family size age five and older plus the number of visitors.

Listed phone must be 1 or 2 (yes or no).

. Completion code must be 1 (complete).
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Conduct of the Survey

Person Data Range Checks

Person numbers are not skipped or repeated.

Relationship code is in the range 1 - 5.

Age is in the range 1 - 99.

Gender is 1 or 2 (male or female).

Drivers license is 1 or 2 (yes or no).

Each employment status code must be in the range 1 - 7 and codes must
not be repeated.

Interviewed code is 1 or 2 (yes or no).

Used diary code is 1 or 2 (yes or no).

Trip Data Range Checks

Trip numbers are not skipped or repeated for any person.
A 0 trip record exists for each person.

Kind of place is in the range 0 - 9.

Trip purpose is in the range 0 - 9.

Beginning time of trip is legal (000 - 059, 100 - 159, ...).
Beginning AM or PM code is A or P.

Ending time of trip is legal (000 - 059, 100 - 159, ...).
Ending AM or PM code is A or P.

Beginning time is before the ending time.

Mode is in the range 1 - 8.

Auto occupancy is in the range 1 - 9 if mode is auto driver.
Auto occupancy is 0 if mode is not auto driver.

In addition, the program cross-tabulated the trip purpose by the kind of
place codes to allow checking for illogical combinations.

Interrecord Checks

Person number is less than or equal to the sum of the family size age
five and older plus the number of visitors.

At least one trip record (the 0 record) exists for each person.

Persons without a drivers license are not listed as auto drivers.

If purpose is to work, an employment status of 1, 2, or 3 is listed.
The sum of motorized trips from the trip records is equal to the total
trips coded on the household record.

The sum of persons making trips in motorized vehicles on the trip
records is equal to the number of trip makers listed on the household
record.

Samples that completely passed the editing were copied into the final data files.
Samples that failed the editing were copied to a "reject” file for correction. Rejections
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Conduct of the Survey

could have been caused by keying errors or problems missed in the initial editing and
coding step.

The final step in the process is the "merging” process. This step can be accomplished
using a dBase program to merge the home address information from the sample file
onto the household record and the trip records (whenever a destination has been
recorded as "Home"). This step has not yet been performed since it will be more
efficient to perform this step after geocoding. That way, only the zone number
information needs to be transferred.

Several documents more fully explain the conduct of the survey and the survey
editing:

. Interviewer Manual, prepared for the East-West Gateway Coordinating
Council by Barton-Aschman Associates, Inc., August, 1990.

o Home Interview Survey Editing and Coding Manual--St. Louis Region
Travel Survey, prepared for the East-West Gateway Coordinating
Council by Barton-Aschman Associates, Inc., August, 1990.

. A memorandum entitled, "Task C.5--Verify and Process Survey Respons-
es--Computerized Survey Data Edit Checks", dated December 4, 1990.

Survey Monitoring Process

NSI used quality control staff, completely separate from the data collection staff, to
monitor the survey and assure the maintenance of high quality data. The quality
control staff monitored selected interviewer telephone calls, performed the editing
described above, and validated the interviewers’ work by calling selected surveyed
households to verify responses.

For the recruiting calls, the quality control staff monitored recruiter calls for thorough-
ness and clarity. Quality control staff monitored selected telephone calls for each
recruiter to determine whether or not the recruiter followed the script as written (see
Figure 8), how well they explained the purpose of the study, how well they listened to
the respondent, the thoroughness of their probing for names and addresses, the level
of interest of the recruiter, and the tonal quality of the recruiter. Monitoring of
recruiters was "blind"-- recruiters did not know when quality control staff were
monitoring their calls. Any deviations or problems were noted on a validation form
and verbally related to the recruiter either by the quality control staff or by the
recruitment supervisor.

NSI also monitored recruiter productivity. Specifically, they monitored the number of
households recruited per dialing hour by each recruiter as well as the recruiter’s
number of dialings per hour. Recruiters were retrained or reassigned if they did not
meet a minimum level of productivity.



Conduct of the Survey

Finally, NSI also produced weekly productivity reports on recruiters using TSMIS.
Copies of the weekly reports were sent to BA and EWG for review. The reports
summarized agreement rates, recruiter hours worked, and overall recruiter
productivity.

NSI also monitored interviewers collecting the travel survey data. Several types of
checks were performed. First, completed interviews were checked in NSI's field data
collection section (the group actually making the telephone calls). Problems noted
were returned to interviewers for immediate clarification or correction. The field unit
supervisor monitored whether specific interviewers had an inordinate number of
surveys returned for clarification.

After surveys were edited in the field unit, they were passed to quality control staff for
the editing described in the Data Editing, Coding, and Keying section above. As with
the field unit checks, if an interviewer had an inordinate number of surveys that
required problem correction, the field supervisor was notified so the interviewer could
be retrained or reassigned.

As with the survey recruiters, quality control staff monitored selected interviews for
each interviewer throughout the survey. Particular attention was paid to probing for
address information (for trip destinations), the tone of voice used by the interviewer,
and the overall flow and pace of the interview. Approximately 10 percent of each
interviewers’ surveys were validated by quality control staff. The validation was
accomplished by recalling surveyed household and verifying responses to questions.

NSI monitored the productivity of the interviewers using TSMIS. Reports were
generated that showed the number of surveys completed, the productivity of each
interviewer (in completed surveys per hour worked), and the average number of trips
per household collected by the interviewer. The reports were generated by interviewer
and for all interviewers, combined. NSI used the individual reports to determine
underproductive interviewers and interviewers that seemed to be missing trips due to
lack of probing. These interviewers were retrained or reassigned.

The summary reports were sent to BA and EWG for review. BA monitored the
average overall trip rates and the distribution of households by income group and
household size for reasonability. The status of the survey was discussed with the NSI
survey manager weekly.

Two memoranda more fully explain the survey monitoring process:

J "Recruitment Quality Control Procedures”, dated November 29, 1990.

. "Data Collection Quality Control Procedures”, dated November 29, 1990.
The above memoranda were prepared as requirements under Task C1 - Select Sample

and Conduct Prequalifying Interviews, and Task C4 - Collect Travel Diary Informa-
tion, respectively.



6.
Pretest Results

A pretest of the St. Louis Region travel survey was performed during the last two
weeks of June 1990. The pretest covered all stages of the surveying process including
selection of households, recruiting calls, travel day assignment, survey packet mail-
out, reminder telephone calls, collection of the travel data, and coding, editing, and
keying of survey results. Survey recruiting calls were made during the week of June
18. Travel days were Tuesday, June 26 through Thursday, June 28. Collection of the
travel data was initiated on Wednesday, June 27 and fully completed on Thursday,
July 5. The data collected in the pretest were analyzed for reasonability and to de-
termine any potential problems with the survey. In addition, EWG personnel volun-
teering to participate in the pretest were debriefed regarding their experience partici-
pating in the survey.

A total of 41 surveys were completed in the pretest. The telephone numbers for the
pretest were obtained from one of the twenty-four replicates of telephone numbers
purchased from Survey Sampling, Inc. (SSI). The replicate used had 416 telephone
numbers, 183 which were listed and 233 which were unlisted. The telephone list was
modified to include five volunteers from the East-West Gateway Coordinating Council
(EWG). To obtain the completed surveys, 411 telephone numbers out of the 416 total
numbers were called.

The most important result from the pretest was the identification of problems with
survey instruments and survey procedures so that the problems could be corrected. A
number of problems were identified and corrected. In addition, several changes not
related to problems with the forms or procedures were suggested. The problems and
corrections are summarized below:

. Recruiters did not have a brief, simple definition for EWG and EWG’s
duties. A two-sentence explanation was drafted and inserted into the
training manual.
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Pretest Results

Scheduling of data collection callbacks was difficult to administer. The
original telephone patter requested a time to call the respondent to
collect the survey data. Since the length of each individual data collec-
tion call could not be estimated, it was impossible to accurately schedule
the data collection calls. This question was dropped from the recruiters’
telephone patter.

The original recruiters’ telephone patter did not request the respondent’s
cooperation in the survey. This made the recruiters, as well as one
EWG staff member participating in the pretest, uncomfortable. The
telephone patter was modified to ask for cooperation with the study,
followed by a brief pause.

The format for printing the travel data collection forms was changed so
that the forms were turned around horizontally, rather than vertically,
to record information on the second side of the form.

It was determined that travel packets could safely be mailed six to eight
days prior to the respondent’s travel day. Originally, it was thought
that the packets would need to be mailed ten days in advance.

Several statements in the instructions and on the travel diaries were
modified to clarify which trips needed to be recorded.

Reluctance to respond to the income question was noted. The response
categories on the household information form were changed to include
identification letters to try to improve the response, especially for low
income families (e.g., respondents reported that they were in income
group "B" which designated the $10,000 to $14,999 income group).

Rules for responding to answering machines were established. Messages
requesting that the respondent call NSI's 800 number were left on
answering machines as a last resort to establish contact with the sur-
veyed household.

The date was removed from the survey packet cover letter since the
survey would extend over three months.

Decision criteria were established to help interviewers consistently
identify incidental trips that would not be included as actual trips. The
criteria related to the amount of diversion from the normal route for the
main trip, the purpose of the stop, and the duration of the stop (see
definition of a trip in Chapter 7, Survey Results, for additional informa-
tion).
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J The trip data collection form was modified to provide a starting point
trip purpose for the first trip of the day if the starting location was not
"home".

. The travel day and two of the trip purposes on the example travel diary
included in the survey packet were modified.

. Several other minor format and wording changes were made to the
household data form mailed to respondents and the household data
collection form.

Details regarding the pretest can be found in the technical memorandum entitled,
"Task B.5--Pretest Summary,” dated August 7, 1990.
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Sixrvey Results

Survey Problems / Resolutions

The corrections made to the survey process and survey forms based on the pretest
resulted in a survey with very few problems. Several problems were, however,
encountered in the conduct of the actual travel survey. These problems and their
solutions are summarized below:

Recruiters were initially recruiting households in which members had
expressed doubts about everyone participating. This was reflected by
incomplete interviews in the data collection stage. Recruiters were
reminded that the entire household had to participate in the survey; if
one household member refused to participate, that meant that the
household refused to participate.

One interviewer was overly aggressive with a respondent. A letter of
apology was sent to the respondent by NSI, the interviewer was removed
from the project, and the remaining interviewers were rebriefed regard-
ing proper telephone conduct.

Incorrect forms (from a survey for a different city being performed at the
same time by NSI) were mailed to about 130 households. The data
collected from about 50 of the households was suspect and had to be
deleted from the survey results. The travel day for the remaining 80
households was rescheduled and correct forms were remailed to the
households.
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Disposition of Telephone Calls

In total, 6,373 different telephone numbers were called during the travel survey. The
6,373 calls results in 1,446 completed, usable surveys. In other words, 22.7 percent of
the initial telephone calls results in usable surveys. Table 5 shows the final disposi-
tion of all telephone number called during the course of the survey.

Table 5
Disposition of Surveyed Telephone Numbers
Number Percent
Recruiting Calls
Agreements 1,893 29.7%
Refusals 1,772 27.8%
Disconnected Phones 1,350 21.2%
Tt Wrong Number/Household Moved 164 2.6%
~.¢ Commercial 411 6.4%
L Busy/No Answer (for Five Calls) 773 12.1%
Out-of-Survey Area 2 -
yole Other (Language Problems) _ 8 1%
Total 6,373 99.9%
Interview Calls
Completions 1,482 78.3%
Refusals 308 16.3%
Quit Survey 40 21%
Language Problems 0 0.0%
Out-of-Area on Travel Day 5 0.3%
Sick on Travel Day 6 0.3%
Household Demolished 0 0.0%
Moved 50 2.6%
Disconnected 2 _0.1%
Total 1,893 100.0%

M A total of 1,482 interviews were completed. However, 36 of the interviews were later
rejected due to editing or coding problems. This resulted in 1,446 completed, usable
surveys.
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Preliminary Results

Preliminary results from the travel survey are summarized in the following sections.
The results are preliminary from the standpoint that the data had not been "linked"
(see Chapter 8, The Next Steps) at the time of the summary. In addition, the survey
data had not been weighted to reflect the estimated distribution of all households in
the region. Specific comments regarding the effect of not linking and weighting the
data will be made in the sections below if the results summarized could be affected by
the linking or weighting of the data.

Before the survey results can be interpreted, the definition of several basic terms used
in the travel survey must be understood. These terms are as follows:

Household. Generally, a household was considered to be the entire group of
persons living in one dwelling unit. A household could have been just one
person living alone or several persons living together. The household usually
consisted of a family with a head (e.g., a father or mother) and all of his or her
relatives living in the dwelling unit. The household also may have included
members such as roommates, lodgers, visitors, and maids. In order to deter-
mine whether a person was a member of the household or not, two general
rules were applied:

1. Was the person’s usual place of residence, at the time of the interview,
in the household?

The usual place of residence was where a person normally slept and
where there were living quarters for that person to return to any time
he or she wanted to. It was not just a mailing address. It could have
been a temporary place of residence where a person was staying while
looking for permanent living quarters.

2. Was the person from outside the St. Louis area and visiting the house-
hold at the time of the interview?

A visitor from outside the area was considered a member of the house-
hold for the survey and his or her trips were recorded. A visitor who
lived within the St. Louis area was not considered a member of the
household and his or her trips were not included.

Travel Mode. The means used to travel including auto, pick-up, van, bus,
school bus, taxi, motorcycle.

Trip. A trip was considered to be one-way travel from one point to another
which took the person outside the block he or she started the trip in. Travel
must have been made by one of the designated modes of travel which did not
include boats, horses, wagons, or bicycles, unless a bicycle was used for a work
trip. Walking trips were not included as trips, unless the walking trip was a
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work trip. Note, however, that bicycle and walk trips to and from work were
not considered in the summaries included in this report.

Trips made by truck drivers (dump truck, delivery truck, or semitrailer) during
their working day were not counted; information on truck trips should be
collected in a separate survey. Also, trips made during the working day by
persons whose regular job was making deliveries in any type of vehicle were
not counted.

A continuous round trip was considered as two separate trips. The destination

. of the first trip and the origin of the second were the farthest point that was
reached on the round trip. For example, if a person traveled to a park, drove
around the park without getting out of the car, and returned home, it was
counted as two trips. The destination of the first trip was the park, and the
origin of the second trip was the park.

There were some stops that were not considered as ending and begin-
ning points of a trip. These included:

. Stops for traffic delays or detours.
. Stops to transfer from one bus to another on a trip from home to work.

. Stops made en route for an incidental purchase such as gasoline, ciga-
rettes, newspaper, etc.

The latter category of incidental stops were not included as separate trips
under the following circumstances:

. The stop was made along the normal route taken for another trip (or
within two blocks).

. The stop involved a short amount of time (under two minutes).

Other indications of incidental stops were stops made on a home-to-work or
work-to-home trip, and stops for a purchase of one item at a convenience store.

Travel had to begin or end in the survey area to be included as a trip. For
example, travel from St. Louis to Springfield within the travel day was included
as a trip. However, if the traveler continued his or her journey with a trip from
Springfield to Chicago, the second trip was not included as a trip.

The travel day, for the purpose of this survey, was the designated day of travel
for the household, which began at 4:00 A.M. that morning and ended =t 4:00
A.M. the next day. The trip had to begin and end during that period to be
counted.
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Trip Purpose. The primary reason for making any given trip was considered
to be the trip purpose. Trips were categorized into the following trips

purposes:
Go to Work

A work trip was travel to a person’s place of employment or business, such as
an office, factory, or store. Some people had more than one job, and travel to
each place of employment was considered a work trip. Also, some persons
visited different locations during the day in performing their work, such as
doctors and salespeople. The purpose of each of these work-related stops was
job-related (see below).

Shop

Travel to shop or to purchase things was classified as a shopping trip.

Return Home

A trip to a person’s usual place of residence was a home purpose trip.

School

Travel by a student to school or college was a school trip. Travel by a teacher
or school employee to a school was a work trip.

Social / Recreation
Travel made for social or recreation purposes during which no business was

transacted, either work-related or personal business, were social/recreational
trips. These trips included trips made for:

Parties Golfing

Social meetings Fishing
Lectures Movies
Cultural events Athletic events
Visits to friends Tennis

Church activities (social in nature)
Trips made to regularly scheduled church services were recorded as Personal.
Eat Meal
These were trips made to eat a regular meal. Stops for snacks or refreshments
were better classified as social/recreational. A trip home to eat a meal (e.g., a

person came home from work to eat lunch and returned to work) was classified
as an "eat a meal" trip.
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Personal

This category included trips made for transactions that were not considered to
be a part of a person’s primary or secondary employment, and were made to

- obtain services--not purchase goods. Trips to a bank, to the post office, to a
doctor or dentist, and to a barber were personal trips. Trips made to have an
item repaired, such as a car or radio, or to have clothes cleaned, were also
personal trips.

Change of Travel Mode

Travel by one mode of transportation to get to another mode of transportation
was considered a change of travel mode purpose. The modes of transportation
used in this survey when considering change of travel mode trips were: auto,
bus, airplane, and rail. For example, if a person drove a car to a bus stop to
take a bus to the office, the trip from home to the bus stop by car was for the
change of travel mode purpose. However, if it was necessary for the person to
transfer to another bus to get to his or her office, the second trip was not a
change of travel mode trip. Even though the person traveled on two buses, the
buses were the same mode.

Trips to a railroad station, bus station, or airport, at which point a train,
airplane, or bus was taken out of the survey area, were recorded as change of
travel mode. The air, rail, or bus travel was considered part of the trip and
was recorded on the trip report.

Pickup /Drop-Off Passenger

This category included trips or stops to pick up or deliver someone at a specific
location.

Job Related

Some people, such as salespeople and repair persons, traveled to different
locations during the day in performing their work. The purpose of the work-
related stops they made was job-related.

Distribution of Households by Income Group and Household Size

The distribution of households by income group and household size was discussed in
Chapter 2, Survey Design, under the section on sample stratification. Tables 2 and 3
show the expected and the surveyed distributions of households by income group and
household size. The surveyed distribution is different from the expected distribution,
but the differences should not cause problems in the calibration of trip production
models. Note, however, that if regional average trip rates are calculated, the survey
data should be weighted to reflect the regional distribution of households by income
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group and household size. Procedures for weighting are discussed in Chapter 8, The
Next Steps.

A chi-square test of statistical significance comparing the expected distribution of
households (using the 1,320 households with reported incomes) to the surveyed
distribution of households was performed. The chi square statistic was calculated
using the following formula:

f2
-2 2-N
X f

[}
where:

f is the observed number of households in the cell
f, is the expected number of households in the cell
N is the total number of households.

The chi-square value was 84 with 14 degrees of freedom. This implied that the
surveyed distribution was statistically significantly different from the expected
distribution at the 0.01 significance level.

The total number of people living in the surveyed households (including children
under 5 but excluding visitors) was 3,841. Thus, the overall average household size
was 2.66 and the average household size for five or more person households was 5.38.
If only the 1,320 households reporting their incomes were considered, the average
households size was 2.38 and the average households size for five or more person
households were 5.37.

Distribution of Households by Auto Availability and Household Size

Table 6 shows the expected distribution of households by auto availability and
household size (assuming 1,446 households) and Table 7 shows the surveyed distribu-
tion. As can be seen in the two tables, there was a substantial undersampling of
households with zero or one automobiles available. The undersampling of those two
groups was counterbalanced by an oversampling of households with two or more
automobiles available. It should be noted, however, that the expected distribution of
households by auto availability and household size was based on EWG estimates
developed from 1980 Census data. It is possible that the expected distribution will be
modified when the 1990 Census data become available.
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Table 6

Expected Distribution of Surveyed Households by

Auto Availability and Household Size

Household Size

Auto Availability 1 2 3 4 5+ Total
0 Autos 87 48 19 14 13 182
(Percent) (6.0%) (3.3%) (1.3%) (1.0%) (0.9%)  (12.6%)
1 Auto 195 194 100 81 65 635
(Percent) (135%)  (13.4%) (6.9%) (5.6%) (4.5%)  (43.9%)
2+ Autos 100 201 124 116 88 629
(Percent) (6.9%) _(13.9%) (8.6%) (8.0%) (6.1%)  _(43.5%)
Total 382 443 243 211 166 1,446
(Percent) (26.4%)  (30.6%)  (16.8%)  (14.6%)  (11.5%)  (100%)
Table 7
Observed Distribution of Surveyed Households by
Auto Availability and Household Size
Household Size
Auto Availability 1 2 3 4 5+ Total
0 Autos 43 36 23 18 10 130
(Percent) (3.0%) (2.5%) (1.6%) (1.2%) (0.7%) (9.0%)
1 Auto 213 102 35 19 21 390
(Percent) (14.7%) (7.1%) (2.4%) (1.3%) (1.5%)  (27.0%)
2+ Autos 30 375 210 190 121 923
(Percent) (21%)  (259%) _(145%) _(13.1%) (8.4%)  (63.8%)
Total 286 513 268 227 152 1,446
(Percent) (19.8%)  (355%)  (185%)  (15.7%)  (10.5%)  (100%)
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Distribution of Households by Travel Day

The travel survey was designed to collect an equal number of surveys for Tuesdays,
Wednesdays, and Thursdays over the survey period. Mondays and Fridays were not
included as travel days. As can be seen in Table 8 the surveyed number of households
was almost equally split between the three travel days.

Table 8

Distribution of Households by Travel Day
Travel Day Number of Households Percent of Households
Tuesday 463 32.0%
Wednesday 505 34.9%
Thursday 478 33.1%

Geographic Distribution of Households

Table 9 shows the expected and surveyed distribution of households by county and for
the City of St. Louis. As can be seen in the table, there was a difference between the
expected number of samples by county and the surveyed samples. The major problem
was that the City of St. Louis was undersampled. This resulted in an oversampling of
St. Louis County, St. Charles County, Jefferson County, and Madison County. The
calculated chi-squared value comparing the expected and surveyed distributions was
76.49 with six degrees of freedom. This implied that the surveyed distribution was
statistically significantly different from the expected distribution at the 0.01 signifi-
cance level. Based on these results, it might be worthwhile to consider geographically
based expansion factors for the survey data as well as socioeconomic based factors.

Respondents Interviewed and Using Diary

Table 10 shows a crosstabulation of the number of people who were interviewed and
who said they used their travel diary. As can be seen, over one-half of the household
members were not personally interviewed. This number is somewhat misleading,
however, since a large portion of the household members who were not interviewed
were under 16 years old.

Almost 85 percent of the respondents reported using their travel diary. This was a
very high percentage. However, there might be several reasons for the high reported
use. First, the surveyors asked whether or not the diary was used. It was possible
that many respondents responded yes to appear to be in compliance with the survey
instructions.
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Table 9
Geographic Distribution of Households
Expected Surveyed

County Number  Percent Number  Percent
City of St. Louis 285 20.4 233 16.6
St. Louis County 630 45.0 632 451
St. Charles County 123 8.8 134 9.6
Jefferson County 47 34 55 3.9
Madison County 151 10.8 190 13.6
Monroe County 5 0.4 9 0.6
St. Clair County 159 11.4 147 10.5

Table 10
Respondents Interviewed and Using Diary
Used Diary
Interviewed Yes No Total
Yes 1,333 297 1,630
No 1,670 266 1.936
Total 3,003 563 3,566

Second, even if the diary was used, it was possible that it was completed at the end of
the travel day rather than during the trip making, as requested. Nevertheless, as will
be reported later, the preliminary trip rates obtained from the survey appear to be
reasonable. The use of the travel diary, coupled with surveyor probing, probably
contributed to the good results.

Households by Listed and Unlisted Telephones

Table 11 summarizes the number of households with listed and unlisted telephones
along with the average trip rates for those households. As reported in Chapter 3 (see
Table 4), it has been estimated that 72.3 percent of the households in the St. Louis
region had listed telephones. Thus, based on Table 11, it appears as if the households
with listed telephones were undersampled. Based on the raw trip rates, this might
cause some bias in the survey results since the average trip rate for households with
listed telephones is higher than the rate for households with unlisted telephones.
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However, the difference in trip rates might be explained by differences in the socioeco-
nomic characteristics of the households with listed and unlisted phones. In addition,
the trip rates for households with listed and unlisted telephone numbers shown in
Table 11 are not statistically significantly different from each other at the 0.95 signifi-
cance level. It should be noted that the trip rates shown in Table 11 are based on
unlinked trips. This should not impact any conclusions drawn from the data summa-
rized in Table 11.

Table 11
Households by Listed and Unlisted Telephones
Listed Phone Number of Households Percent Average Trip Rate’
Yes 886 61.3% 9.30
No 560 38.7% 8.66
1,446 100.0%

! The average trip rates reported here are based on unlinked, unweighted trips made in

motorized vehicles by residents of the region. Final average trip rates might be different.

Households by Trip Frequency

Table 12 summarizes the number of households by the number of trips made. As can
be seen in Table 12, 4.9 percent of the households surveyed did not make any trips
during the travel day. The percentage of households making no trips during the travel
day was low. It was typical of low density, southwestern cities. In comparison, the
percent of zero trip making households might be in the 10 percent to 15 percent range
for established, high density cities like Chicago or New York. Note that the percent of
zero trip making households will be affected by the weighting of the survey data.

The percent of households making only one trip per day was very low, as should be
expected. The few households making only one trip during the day either left (or
returned to) the region, or they traveled in a motorized vehicle to their initial destina-
tion and walked home (or vice versa).

About three percent of the surveyed households made more than 25 trips per day. The
highest number of trips made on the travel day was 69 by one five or more person
household. Further analysis of the data showed that the households with the highest
trips rates (i.e., more than 25 trips per day) were generally four or more person
households. Thus, the households with high numbers of trips do not indicate a
problem with collecting "traveling salesman” trips.
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Table 12
Households by Trip Frequency

Trip Frequency' Number of Households ~ Percent of Total Households®

0 71 4.9%

1 5 0.3%

2 152 10.5%

3 44 3.0%

4 144 10.0%

5 65 4.5%

6 141 9.8%

7 63 4.4%

8 123 8.5%

9 72 5.0%

10 108 7.5%
11-15 246 17.0%
16-20 119 8.2%
21-25 49 3.4%
25 or more 44 _3.0%
Total 1,446 100.0%

! The trips summarized in this table include only those trips made in motorized vehicles.
Walk and other non-motorized trips are not included. In addition, trips have not been

linked.
2 The distribution of households by number of trips will be affected by the weighting of the
survey data.
Trips by Purpose

The number of trips by trip purpose are summarized in Table 13. Traditional
transportation planning definitions of trip types have been used (home-based work,
home-based shop, etc). Only trips made in motorized vehicles have been summarized
in Table 12; walk and other mode trips have been removed.
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Table 13

Trips by Purpose
Trip Purpose Trips in Vehicles' Percent?
Home-Based Work 2,459 18.8%
Home-Based Shop 1,236 9.4%
Home-Based School 1,304 9.9%
Home-Based Personal 1,174 8.9%
Home-Based Social/Recreation 982 7.5%
Home-Based Eat Meal 336 2.6%
Home-Based Job Related 211 1.6%
Home-Based Change Mode 55 0.4%
Home-Based Pick-up/Drop-off Passenger 1,340 10.2%
Non-Home-Based _3.,992 30.6%
Total 13,089 99.9%

! The trips summarized in this table include only those trips made in motorized vehicles.
Walk and other non-motorized trips are not included. In addition, the trips have not been
linked. Trips made by residents into or out of the region have not been removed.

2 The distribution of trips by trip purpose will be affected by the weighting of the survey
data.

If all of the home-based non-work purposes are aggregated, they comprise about 50.6
percent of the total trips in the region. Home-based work trips comprise 18.8 percent
and non-home-based trips comprise 30.6 percent of the total trips. These percentage
breakdowns are not what would typically be expected in a metropolitan region.
However, they will be affected by trip linking. The trip linking will have a tendency to
increase the number (and share) of home-based work trips while reducing the numbers
of home-based non-work trips and non-home-based trips. It is likely that almost all of
the home-based change mode trips will be linked with their subsequent trips. Most of
the resulting linked trips will probably be work trips. It’s possible that one-third to
one-half of the home-based pick-up/drop off passenger trips might also be removed by
the linking. These actions should bring the proportions of trips by purpose closer to
what might be expected for the region (i.e., more home-based work trips and fewer
home-based and non-work and non-home-based trips). In addition, weighting the data
to more closely match the socioeconomic distribution of household in the region could
affect the results.
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Trips by Mode

Table 14 summarizes the number of trips by travel mode. The data show a large
percent of the total trips, 93.9 percent, being made by automobile either as a driver or
passenger. Only 1.2 percent of the total trips were made by public transit in the
survey. Thus, according to the survey, school bus ridership is almost four times
greater than public transit ridership. Note, however, that the number and percent of
trips by travel mode will be affected by the trip linking and survey weighting
processes.

The effect of school bus trips should be considered before the recalibration of travel
models. Schools bus trips are not normally modeled as a mode choice phenomenon
since the riders are typically captive riders. It is possible that these trips will be
"linked" out. Note that this would affect mode shares and shares by trip purpose
summarized in this report. Alternatively, these trips could be modeled in trip
generation and then removed later in the modeling process. This procedure would
provide for flexibility in the future modeling of school trips.

As with the previous tables, only trips made in vehicles were summarized in Table 14.
A total of 34 trips made by walking and 23 trips made in other modes were excluded
from the data summarized in Table 14.

Table 14

Trips by Mode
Mode Trips in Vehicles' Percent®
Auto Driver 9,634 73.6%
Auto Passenger 2,657 20.3%
Public Bus 151 1.2%
Taxi 25 0.2%
School Bus 605 4.6%
Heavy Truck 17 __0.1%
Total 13,089 100.0%

! The trips summarized in this table include only those trips made in motorized vehicles.
Walk and other non-motorized trips are not included. in addition, the trips have not been
linked. Trips made by residents into or out of the region have not been removed.

2 The distribution of trips by mode will be affected by the weighting of the survey data.
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Trips by Purpose, Income Group, and Household Size

Table 15 summarizes preliminary trip rates by trip purpose, income group, and
household size. Table 15 is, in effect, a trip generation model. However, the rates
shown in Table 15 will be affected by trip linking, decisions regarding the treatment of
school bus trips, and adjustments to remove trips by residents into or out of the
region.

Table 15
Preliminary Household Trip Rates by Purpose, Income Group,
and Household Size'

Home-Based Work
Household Size

Income Group 1 2 3 4 5+

Low 0.68 0.93 1.15 1.22 1.28
Middle 1.03 1.04 2.12 2.38 2.07
High 0.89 2.10 2.40 235 2.25

Home-Based Non-Work
Household Size

Income Group 1 2 3 4 5+

Low 1.61 3.46 450 5.83 8.72
Middle 1.67 3.57 5.13 6.97 10.98
High 1.60 2.85 4.60 7.90 11.00

Non-Home-Based
Household Size

Income Group 1 2 3 4 5+

Low 0.91 1.64 1.96 2.44 2.04
Middle 1.82 2.37 3.07 3.92 4.04
High 1.77 2.59 4.35 4.36 5.16

! The trips summarized in this table include only those trips made in motorized vehicles.
Walk and other non-motorized trips are not included. In addition, the trips have not been
linked. Trips made by residents into or out of the region have not been removed.

The results summarized in Table 15 are, for the most part, reasonable. Trip rates
increase as household sizes increase and, generally, as incomes increase. The home-
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based non-work trip rates behave somewhat peculiarly, however, over the income
group strata. This could be due to a lack of statistical significance in the differences of
the trip rates by income group (controlled for household size variations) or it could
signal a problem with the income group definitions used. It is possible that income
tertiles do not properly reflect homogeneous socioeconomic groups.

Table 16 shows overall household and person trip rates by trip purpose. The overall,
unweighted, unlinked trip rate per person is about 3.4 trips per person per day. It is
likely that this rate will decrease to about the 3.1 to 3.3 trips per day range after all
adjustments have been made to the survey data.

Table 16

Preliminary Trip Rates by Purpose'?
Trip Purpose Household Rate Person Rate
Home-Based Work 1.70 0.64
Home-Based Non-Work 4.58 1.73
Non-Home-Based 2.77 1.04
Total 9.05 3.41

! The trips summarized in this table include only those trips made in motorized vehicles.
Walk and other non-motorized trips are not included. In addition, the trips have not been
linked. Trips made by residents into or out of the region have not been removed.

2 The average overall trip rates will be affected by the weighting of the survey data.

Persons by Employment Status

Table 17 summarizes the people included in the survey by employment status. The
numbers summarized in the table will be affected by the weighting of the data to
adjust for socioeconomic biases.

The results shown in Table 17 appear to be logical. Based on the survey, males were
more likely to hold full-time jobs than females. However, females were more likely to
hold part-time jobs. Females were more likely to list homemaker as one of their
employment status codes. Relatively equal shares of males and females were retired.
Likewise, relatively equal shares were students. However, the results should be
compared to the expected distribution of population by gender and employment status
to test the reasonability of the results.
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Table 17
Persons by Employment Status
Male Female

Employment
Category Number Percent'? Number Percent' 2
Employed Full-Time 951 55.9% 717 38.4%
Employed Part-Time 99 5.8% 275 14.7%
Empioyed Multiple Jobs 40 2.4% 30 1.6%
Homemaker 3 0.2% 356 19.1%
Retired 172 10.1% 173 9.3%
Student 488 28.7% 495 26.5%
Other 58 3.4% 33 1.8%

! Percents do not sum to 100 percent since some respondents indicated muitiple employ-

ment categories. Percents based on 1,700 male respondents and 1,866 female
respondents.

The distribution of the number of persons by employment category will be affected by the
weighting of the survey data.

Single Heads of Households

Table 18 summarizes the number of households that have a single head of household.
The information summarized in Table 18 will be affected by the weighting process to
remove socioeconomic biases. It is interesting to note the large number of single head
households. Overall, about 36 percent of the households had a single head. If the
single person households were not considered in the single head group, this percentage
dropped to about 16 percent.

Final Data Formats

The final data files are coded as dBase files. The following sections describe the file
formats and explain codes used for various data items.

Final Household Data File

Table 19 shows the final household data file structure. The final household data file is
named HHOLD90.DBF. This file contains 1,446 household records.
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Table 18
Single Heads of Households

Single Head of Household

Household Size

income Group 1 2 3 4 5+
Less than $10,000 48 13 14 4 4
$10,000 - $14,999 33 16 3 5 3
$15,000 - $19,999 45 24 13 2 1

$20,000 - $24,999 37 18 6 1 0
$25,000 - $29,999 23 8 4 0 2
$30,000 - $34,999 26 11 6 2 1

$35,000 - $39,999 15 1 2 0 1

$40,000 - $49,999 16 14 3 3 1

$50,000 - $59,999 10 3 2 1 1

$60,000 or more 9 5 7 2 0

Retused 24 6 8 3 2

Total 286 129 68 23 16

Non-Single Head of Household

Household Size

Income Group 1 2 3 4 5+
Less than $10,000 - 11 4 0 3

$10,000 - $14,999 - 11 10 4 6

$15,000 - $19,999 - 22 8 3 8

$20,000 - $24,999 - 24 7 14 8

$25,000 - $29,999 - 31 15 12 13

$30,000 - $34,999 - 27 16 12 12

$35,000 - $39,999 - 33 19 22 17

$40,000 - $49,999 - 58 34 37 22

$50,000 - $59,999 - 46 32 29 14

$60,000 or more - 77 38 52 30

Refused - 44 14 19 3

Total - 384 200 204 136
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Table 19
DBase File Data Structure

Survey Results

Final Household Data File (HHOLD90.DBF)

Field Field Name Type Width Description
1 RECTYPE1 Numeric 1 Record Type
2 SAMPNO Numeric 4 Sample Number
3 FAMSIZ Numeric 2 Family Size
4 FAMSIZ5P Numeric 2 Family Size (5 Years and Older)
5 VISITORS Numeric 1 Number of Visitors on Travel Day
6 AUTOS Numeric 1 Auto Available
7 INCOME Character 1 Income Code
8 TRAVELD Numeric 4 Travel Day
9 LSTPHONE Numeric 1 Listed Telephone?
10 TRIPS Numeric 2 Number of Trip Makers
11 TRPMKRS Numeric 2 Number of Non-Trip Makers (Trips in
Vehicles)
12 NTRPMKRS Numeric 2 Number of Non-Trip Makers
13 COMPLTNC Numeric 1 Completion Code

Field 7-Income Code

Income code is a character field as follows:

Less than $10,000
$10,000 - $14,999
$15,000 - $19,999
$20,000 - $24,999
$25,000 - $29,999
$30,000 - $34,999
$35,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 or more
Refused
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Field 8—Travel Day

Travel day is a four-digit number designating the month of the survey in the first two
digits and the day of the survey in the last two digits. For example, if the travel day
is September 5, this field is coded as 0905; November 14 is coded as 1114.

Field 9-Listed Phone

Listed phone is a numeric code as follows:

1 Yes, the phone number is listed (i.e., listed)
2 No, the phone number is not listed (i.e., unlisted)

Field 13--Completion Code

Completion codes are as follows:

Completed Survey

Refused

No one home, repeated calls

Language Problems

Not in the area on the travel date

Sick on the travel date

Household was demolished or converted to commercial use
Household moved

Other
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Final Person Data File

Table 20 shows the final person data file structure. The final person data file is
named PERSON90.DBF. This file contains 3,566 person records (these are for
household members five years old and older and visitors).

Field 4—Relationship to Head

This field is a numeric code as follows:

1 Head of Household
2 Spouse / Partner
3 Child
4 Other Member of Household
5 Out-of-Area Visitor
Field 5-Age

The actual age of the respondent is coded. If age was refused, 99 has been coded.
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Table 20
DBase File Data Structure
Final Person Data File (PERSON90.DBF)

Field Field Name Type Width Description
1 RECTYPE2 Numeric 1 Record Type
2 SAMPNO Numeric 4 Sample Number
3 PERSNO Numeric 2 Person Number
4 RELATION Numeric 1 Relation Code
5 AGE Numeric 2 Age
6 GENDER Numeric 1 Gender
7 LICENSE Numeric 1 Licensed Driver?
8 EMPSTAT Character 5 Employment Status
9 INTERVIEW Numeric 1 Interviewed?
10 DIARY Numeric 1 Diary Used?
Field 6—Sex
The codes for this field are as follows:
1 Male
2 Female
Field 7-Driver’s License
The codes for this field are as follows:
1 Yes (respondent has a valid driver’s license)
2 No (respondent does not have a valid driver’s license)

Field 8—Employment Status

At least one and up to five numbers have been coded in this field. The numbers are
left justified, and each digit is different (e.g., a code of 112 is not valid). Employment
status codes are as follows:

1 Employed Full Time

2 Employed Part Time
3 Employed Multiple Jobs
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4 Homemaker
5 Retired
6 Student
7 Other
Finai Trip Data File

Table 21 shows the final trip data file structure. The final trip data file is named
TRIPS90.DBF. This file contains 16,712 trip records.

Field 4-Trip Number

For the starting location for the day, the trip number is recorded as "00". For subse-
quent trip records, trip numbers will be 01, 02, 03, ... Note that each person for each
household will have at least one trip record for the day (the 00 record), even if that
person made no trips on the travel day.

Fields 5 through 8--Address Information

The data coded in these four fields will depend on how the address has been specified.
If an actual street address has been given, the following format will be used:

Field 5--Address 1: The street number will be coded here, left
justified.
Field 6--Direction: A one-character abbreviation for North,

South, East, or West will be coded if given.
Otherwise, this field will be blank.

Field 7--Address 2: The street name will be entered here, left
justified.
Field 8--Street Type/Corner: A two-character code will be entered here to

designate the type of street, as appropriate.
Codes are as follows:

Street ST Boulevard 3V

Avenue AV Parkway PK
Drive DR Way wY
Road RD Place PL

Lane LN
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Table 21

DBase File Data Structure

Survey Results

Final Trip Data File (TRIP90.DBF)

Field Field Name Type Width Description
1 RECTYPE3 Numeric 1 Record Type
2 SAMPNO Numeric 4 Sample Number
3 PERSNO Numeric 2 Person Number
4 TRIPNO Numeric 2 Trip Number
5 ADDRESS1 Character 29 Address 1 Information
6 DIRECTION Character 1 Street Direction
7 ADDRESS2 Character 28 Address 2 Information
8 STRTYP Character 2 Street Type
9 CITY Character 23 City
10 STATE Character 2 State
11 ZIPCODE Numeric 5 Zip Code
12 PLACE Numeric 1 Kind of Place
13 PURPOSE Numeric 1 Trip Purpose
14 BEGIN_TIME  Numeric 4 Beginning Time
15 BEGIN_AMPM Character 1 Beginning Time (AM or PM)
16 END_TIME Numeric 4 Ending Time
17 END_AMPM Character 1 Ending Time (AM or PM)
18 MODE Numeric 1 Travel Model
19 AUTO_OCC Numeric 1 Auto Occupancy

If the address is given as intersecting streets, the following format is used:

Field 5--Address 1:

Field 6--Direction:

Field 7--Address 2:

The first street name is coded here, left
justified.

An ampersand (&) is coded here.

The second street name is coded here, left
justified.
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Field 8--Street Type/Corner: If a corner of the intersection has been giv-
en, a one- or two-digit directional code is
coded here (left justified). Possible codes

are:
North--N Northeast--NE
South--S Northwest--NW
East--E Southeast--SE
West--W Southwest--SW

If the address is given as a place name, all four fields were used as necessary to code
the location (always left justified).

Finally, if the address was home, "HOME" is coded in Field 5--Address 1, left justified.
In this special case, Fields 6 through 11 (Direction, Address 2, Street Type/Corner,
City, State, and Zip Code) are left blank. The information can be obtained from the
sample file (SAMPLE.DBF).

Field 9—City

This information is the city of the starting location for the day or the city for the
subsequent destinations (if HOME is not recorded in Field 5).

Field 10--State

This information is the state of the starting location for the day or the state for
subsequent destinations (if HOME is not recorded in Field 5). The information is
entered in capital letters using the two character state abbreviations (e.g., IL for
Illinois or MO for Missouri).

Field 11--Zip Code

This information is the zip code of the starting location for the day or the zip code for
subsequent destinations, if reported (if HOME is not recorded in Field 5).

Field 12--Kind of Place

This information is the one-digit land-use code. Land-use codes are as follows:

Residential

Agriculture, forestry, and fishing
Manufacturing--durable items
Manufacturing--nondurable items

Transportation, communications, and other industrial
nonmanufacturing

Commercial retail

Commercial services
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7 Wholesale trade and contracting
8 Public and quasi-public buildings
9 Public and quasi-public open spaces

Field 13--Trip Purpose
Trip purposes are as follows:

Return Home

Go to Work

Shopping

School

Personal

Social / Recreational

Eat Meal

Job Related

Change Mode (e.g., auto to bus)
Pick Up / Drop Off Passenger
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Field 14--Dummy (for 00 Trip Record)

On the trip record for the starting location for the day, the remaining information is
blank. This information is actually Fields 14 through 19 for normal trip records.

Field 14--Beginning Time of Trip

The hours and minutes for the start of the trip are recorded (e.g., 7:35 is coded as
0735).

Field 15—-AM or PM

An "A" is recorded for AM and a "P" for PM.
Field 16—-Ending Time of Trip

See Field 12.

Field 17--AM or PM

See Field 13.

Field 18--Mode of Travel

Travel modes are as follows:

1 Driver (Auto, Van, Pick-up, Motorcycle)
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Passenger (Auto, Van, Pick-up, Motorcycle)
Public Bus

Taxi

School Bus

Heavy Truck

Walk or Bicycle (to Work)

Other

00 ~1 U W

Field 19--Number in Vehicle

Codes for the number of persons in the vehicle are as follows:

1 One Person (i.e., the Driver)

Two Persons

Three Persons

Four Persons

Five Persons

Six Persons

Seven Persons

Eight Persons

Nine or More Persons

Not Applicable (i.e., Mode of Travel Was Not Driver)
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Sample Data File

Table 22 shows the final sample data file used for the survey. The file is named
SAMPLE.DBF and contains 9,584 records. Note that not all of the samples were used
in the survey.

Field 6—-Phone

This is the phone number for the sample household.

Field 7—-Listed

This logical field tells whether or not the phone number in field is a listed phone:

T Phone is listed
F Phone is unlisted

Field 8—Telephone ID Number

This is the employee number of the survey recruiter who made the initial contact with
the household.
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Table 22

DBase File Data Structure

Sample Data File (SAMPLE.DBF)

Survey Results

Field Field Name Type Width Description
1 SAMPNO Numeric 4 Sample Number
2 NAME Character 30 Name
3 ADDR1 Character 30 Street Address
4 ADDR2 Character 30 Apartment Number
5 ADDR3 Character 37 City, State, Zip
6 PHONE Character 13 Phone
7 LISTED Logical 1 Listed Phone
8 TELID Numeric 3 Telephone ID Number
9 DATE Date 8 Date
10 OUTCOME Numeric 1 Outcome Code
11 CARS Numeric 1 Number of Cars
12 FSIZE Numeric 2 Number of People
13 FIVE Numeric 2 Number of People 5+
14 AGREE Logical 1 Agree Code
15 TRAVELD Date 8 Travel Date
16 DAY Numeric 1 Day Code
17 LANG Character 1 Language Code
18 ASSIGNNO Numeric 3 Assignment Number
19 COMP Numeric 1 Completion Code
20 FIELDID Numeric 3 Field 1.D. Number
21 TRIPS Numeric 2 Number of Trips
22 COUNTY Numeric 5 State/County Code
23 INCGRP Character 1 Income Group
24 REPLICATE Numeric 2 Replicate Number

Field 9—Date

This is the date of the initial telephone contact. The dates are recorded in the
following format: mm/dd/yy.
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Field 10—-Outcome Code
This is the outcome of the initial telephone contact. The codes are as follows:

not called

complete; accepted

refusal; not accepted

disconnected phone

wrong number / household moved

commercial number

busy quit (busy for 5 continuous days)

no answer quit (no answer for 5 continuous days)
out-of-area residential location

other (e.g., language problem)
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Field 14--Agree Code

This variable is set to "t" for households agreeing to participate in the survey; other-
wise, the code is "f."

Field 15--Travel Date

This is the date of the travel day. The date is recorded in the following format:
mm/dd/yy.

Field 16—-Day
This is the weekday numeric value for the travel day. The range for this code is "1" to
"7" for Sunday to Saturday. The code is set based on the travel date. Only codes 3, 4,

and 5 were used since surveying took place only on Tuesdays, Wednesdays, and
Thursdays.

Field 17-Language Code

If the household is English-speaking, the code is "e." If the household is Spanish-
speaking, the code is "s."

Field 18--Assignment Number

This was a special code used for tracking the survey.

Field 19--Completion Code

This is the completion status for the actual interview. The codes are as follows:

0 not interviewed yet
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completed

refused

no one home, repeated call

language problem

out-of-area on travel day

sick on travel day

household demolished/converted to commercial property
household moved

other (e.g., disconnected phone number)
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Field 20--Field ID Number

This is the employee number of the surveyor who made the final contact with the
household to collect travel data.

Field 22--County
This is the state and county in which the household resides (using U.S. Census

Bureau "FIPS" codes). The first two digits of the code indicate the state, and the last
three digits indicate the county. The codes are as follows:

FIPS State County

29099 Missouri Jefferson
29183 Missouri St. Charles
29189 Missouri St. Louis
29510 Missouri St. Louis City
17119 Illinois Madison
17133 Illinois Monroe

17163 Illinois St. Clair

Field 23--iIncome Group

Income group was obtained from the household data form. Income groups and ranges
are:

Under $10,0000

$10,000 - $14,999
$15,000 - $19,999
$20,000 - $24,999
$25,000 - $29,999

$30,000 - $34,999
$35,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 or more
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If the household declined to answer this question, the income group is coded as "R," for
refused.
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Field 24--Replicate Number

This is the replicate number for the sample. Replicates are numbered 1-23.
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8.
The Next Steps

The following sections describe tasks that need to be performed by EWG to prepare
the survey data for use in recalibrating travel models.

Geocoding Procedures

Three dBase data files, a household data file, a person data file, and a trip data file,
were delivered to EWG as a result of the project. In addition, the original sample data
file was also delivered. The formats of the data files are described in Chapter 7.

Home address information exists for households on the sample data file and trip
destination address information exists on trip data files. Geocoding is the process of
converting the address information to the geographic areas comprising the St. Louis
transportation zones.

EWG will convert the address information to zone information using a combination of
automated and manual procedures. There are several procedures that can be used to
simplify this process that are discussed, briefly, below.

As noted in Chapter 7, several different methods were used to code address informa-
tion:

Coding of the actual street address information.
Coding of intersecting streets.

Coding of place names.

The special address code, "Home".
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All home addresses on the sample file were coded as actual street addresses. Destina-
tion addresses on the trip file were coded using one of the four alternatives. Thus, the
initial step in geocoding should be to separate the address data into five groups:

Sample file home addresses (only the 1,446 households included in the
final survey).

Trip records with addresses coded as full addresses.

Trip records with addresses coded as intersections.

Trip records with addresses coded as place names.

Trip records with addresses coded as "home".

Each of the geocoding data files needs up to four items of information:

Sample number.

Person number (on trip records only).

Trip number (on trip records only).

Addresses (including 90 characters of data for address, city, state, and
zip code).

The sample number, person number, and trip number provide the survey identification
information necessary to merge the geocoded data with the original data files.

The trip data file can be split into the four geocoding files using the following rules
and procedures:

Create a temporary full geocoding file with the four data items (sample
number, person number, trip number, and address).

If the address for a record is "HOME", "Home", or "home", write the
record to the "home" geocoding file and delete the record from the tempo-
rary full geocoding file.

If the 30th character ("street direction") of the address is an ampersand
(&), write the record to the intersection geocoding file and delete the
record from the temporary full geocoding file.

Sort the remaining records in the temporary full geocoding file by
ascending address. All actual addresses should be at the beginning of
the file and records with place names recorded as addresses should be at
the end of the file. "Manual" techniques can be used to split the remain-
ing records of the full geocoding file into an address geocoding file and a
place name geocoding file.

The "home" geocoding file should be sorted by ascending sample number, person
number, and trip number.
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The address geocoding file should be sorted in ascending order by the following fields:

Street name (the 31st through 58th characters).
Direction (the 30th character).

Street number (the 1st through 29th characters).
State.

City.

The intersection geocoding file should be sorted in ascending order by the following
fields:

First street name (the 1st through 29th characters).
Second street name (the 31st through 58th characters).
State.

City.

The place name geocoding file should be sorted in ascending order by the following
fields:

J Place name (all 60 characters).
State.
. City.

Sorting the files as suggested above has two main benefits. First, it allows an analyst
to quickly scan the file to find variations in spellings of the same address, street, city,
etc. This will allow for standardization of those spellings. Second, it will simplify and
speed the manual geocoding of addresses that could not be geocoded using the
automated process. This will happen since addresses will be grouped by street name
or place name. Whenever multiple records with the same destination location are
found, the zone number for the address will need to be found only once.

Once all the sample file addresses have been geocoded, they should be sorted by
sample number. The zone information than can be merged with the trip information
for destinations coded as "home". The key to matching the correct zone number with
the correct home information will be the sample number.

Once all addresses have been geocoded, the zone information can be remerged with the

original trip data. The keys to matching the correct zonal information with the correct
trip information will be the sample number, the person number, and the trip number.

Procedures to Link Trips

Trips obtained in a home interview survey are often linked. Linking means the
combining of two or more trip records into a single record. The reasoning behind
linking has to do with trip generation and the simulation of trips. For example, if a
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person is driven from home to a bus stop from whence he or she catches a bus to work,
the home interview survey technique will pick-up four person trips as follows:

Trip from home to change mode for person 1.

Trip from change mode to work for person 1.

Trip from home to pick-up/drop-off passenger for person 2.

Trip from home to pick-up/drop-off passenger to some other purpose for
person 2.

All four of these trips might be candidates for linking. The linking of the first two
trips would produce a combined trip from home to work.

The linking of the second two trips would require some analysis. If person 2 continued
on to another non-home location, his or her trip should be linked. If, however, person
2 returned home, his or her trips should not be linked--the resulting home-to-home
trips would be illogical. There might be other cases where the pick-up/drop-off
passenger trip should not be linked. If the person stayed at the location where the
passenger was picked-up/drop-off for more than, say, five minutes, the trip should not
be linked.

Because of the methodology used to store the trip data for the St. Louis Survey, six
trip records would be used to store the four trips in the example above. As document-
ed in Chapter 7, only destination addresses and destination trip purposes are coded on
trip records, with the exception of the "zero" trip record, which has the origin of the
day’s trip making for each traveler. Origins and destinations zones and origin and
destination trip purposes for specific trips are obtained in a cascading manner, the
destination information shown on a specific trip record for a specific person is the
origin information for the subsequent trip record. Thus, the first two trips shown in
the example could be represented by the following trip record information:

"Destination”
Trip Number Zone Trip Purpose Start Time End Time Mode
0 256 1 - - -
1 256 8 7:16 AM 7:20 AM 2
2 298 2 7:25 AM 7:55 AM 3

In the linking process, trip number 1 would be "linked" out. However, the record
cannot simply be thrown away; some of the information on trip number 1 is essential
for properly describing the trip. The information that might be taken from the
"linked-out” trip record is start time of the trip, mode, and auto occupancy. Start time
should always be obtained from the linked out record. Mode should be taken from the
linked out record based on a hierarchy of modes. If the mode on the linked out record
is higher in the hierarchy than the mode recorded for the ending record in the trip
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sequence, the mode should be taken from the linked out record. A suggested hierar-
chy, in decreasing order, is as follows:

Public bus (mode 3).

Auto passenger (mode 2).
School bus (mode 5).

Auto driver (mode 1).

Taxi (mode 4).

Heavy truck (mode 6).

Other (mode 8).

Walk or bike to work (mode 7).

In the example shown above, the mode would be taken from the last record in the
sequence since mode 3, public bus, is higher in the hierarchy than the mode 2, auto
passenger, mode listed for the linked record. Note, however, that if the example had
been a trip from work to home following the reverse pattern (i.e., bus changing mode
to auto passenger), the mode would have been taken from the "linked-out" record.

For auto occupancy, the value used to describe the auto occupancy for the trip should
be the highest auto occupancy recorded in the trip record sequence. For example, if a
carpooler drives alone from home to pick-up the passenger, (thus making a serve
passenger trip), and the driver and passenger then proceed to work, the highest auto
occupancy coded on the trip sequence would be 2. The auto driver’s trips would be
linked to form one home to work trip (two trip records in the St. Louis trip data file).

Survey Weighing

" As was noted in Chapter 7, Survey Results, there were differences in the surveyed
distribution of households and the estimated distribution of the universe of households
by socioeconomic and geographic strata. The differences in the sample distribution of
households should be corrected before any aggregate results of the data are reported.
For example, if an average home-based work trip rate for the region is calculated and
reported, ideally, the reported rate should be adjusted to account for the under-
sampling of the low income households and subsequent oversampling of the middle
and high income households. If the aggregate rates were developed from unfactored
data, they would have a tendency to overstate the average trip rate since the low trip
making, low income households would not be fully represented in the region.

Note that the above problem occurs only when the aggregate rates reported were
calculated for a stratification across which there is a bias. If, for example, the only
bias in the sample data set was by income group and household size, average trip
rates calculated for each income group and household size will be unaffected by the
bias. In this case, it would be possible to calibrate a cross-classification trip produc-
tion model since the average trip rates calculated for each strata would be unaffected
by the biases in the sample.
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In : dition, if the trip rates do not vary across the strata for which there is a bias,
there will be no effect of the bias. In other words, there would be no adverse effect on
average trip rates of a survey biased by geographic area, if the trip rates did not vary
across the different geographic areas (after accounting for variations in the number of
households by income group and household size).

The conventional technique for calculating expansion factors, or weights, is to use the
ratio of the number of elements in the universe to the number of sample elements for
each stratum:

W,  is the expansion factor for stratum h.

M, is the number of element in the universe for stratum h; e.g., the number
of households in an income group / household size stratum.

N, is the number of sampled households in stratum h.

In applying this procedure, care should be used to ensure that a reasonable number of
sampled households are in each stratum being factored. Typically, 30 (households)
has been used as a minimum number of sampled households to have in a stratum
although it might be reasonable to relax this criterion in certain cases (e.g., if only one
or two of the strata have 25 observations). In cases where the chosen minimum
number of households do not exist in a stratum, the stratum can be combined with an
adjacent stratum with similar characteristics. If the strata are defined by household
size and income group, it would probably be better to aggregate across household size
(for large household sizes such as four and five or more) and across income group for
low household sizes (one person households).

The above criterion limits the number of strata that can reasonably be used in
calculating the expansion factors. Disaggregation of the strata to a level below income
group and household size might be difficult. If an adjustment for geographic biases is
desired, it might be best to use only two geographic strata such as St. Louis City and
the rest of the region. The addition of this stratification would double the number of
cells. However, it might be important for the calibration of trip attraction and trip
distribution models.

To calculate expansion factors, a current estimate of the number of households by the
strata chosen is needed. The 1990 estimates of the number of households by income
group and household size is a good starting point. However, when they become
available, the 1990 Census data should be used to calculate the expansion factors.
Table 23 shows survey expansion factors calculated using an estimate of 862,500
households in the survey area, the estimated distribution of households shown in
Table 2, and the observed distribution of households shown in Table 3. Note that the
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Preliminary Survey Expansion Factors

The Next Steps

Household Size

Income Group 1 2 3 4 5+
Low 1,143 720 597 1,102 725
Medium 640 582 575 520 463
High 542 489 625 591 812
Income Unreported 0 0 0 0 0

expansion factors for those households that refused to report their incomes are zero for
this method of calculating the expansion factors. In effect, those households are "lost”

from the survey when information based on expanded data is summarized.
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9.
Evaluation of the Soundness of the Data

In general, the St. Louis travel survey seems to have produced high quality data.
Preliminary summaries of trip rates, distributions of trips by trip purpose, and
distributions of trips by mode appear to be quite reasonable. The trip rates and
distributions by trip purpose and mode should be resummarized after trip linking and
survey weighting and compared to results for other parts of the country. Table 24
shows results from New Jersey, Denver, Dallas-Fort Worth, and Seattle that can be
used for comparison purposes.

The survey does have some socioeconomic biases that should be corrected. Similar
biases have occurred in other surveys and are common in sample surveys. A process
to correct for the socioeconomic biases exists and has been described in this report.
After the weighting is performed, final results can be summarized for the region.
Even without the weighting, the travel survey can safely be used to recalibrate the
trip production model. Calibration of the trip attraction model and trip distribution
model should be delayed until after the 1990 Census data are acquired and final
survey expansion factors calculated.
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Table 24
Trip Making Characteristics from Selected U.S. Cities
New Dallas/
St. Louis Jersey  Denver Fort-Worth  Seattle
Year for Data Collection 1990 1986 1985 1984 1985-88
(Preliminary)
Trips/Person/Day 3.4 2.7 3.0 3.4 4.25
Percent of Trip by Purpose
HBW 19% 27% 26% 27% 18%
HBNW 50% 50% 47% 48% 52%
NHB 31% 23% 27% 25% 30%
Percent of Trips by Mode
Auto Driver 73.6% NA 75.9% 78.3% 68.5%
Auto Passenger 20.3% NA 19.0% 20.1% 19.7%
Public Transit 1.2% NA 2.5% 1.6% 3.3%
School Bus 4.6% NA 2.6% NA 5.5%
Other 0.3% NA NA NA 5.5%
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Barton-Aschman Associates, Inc.

820 Davis Street Phone: (708) 491-1000
Evanston, lllinois 60204-1381 Fax: (708) 475-6053
USA Telex: 270258 EXPRSTLX CGO

MEMORANDUM TO: Mark Myavec
East-West Gateway Coordinating Council

FROM: David L. Kurth
Barton-Aschman Associates, Inc.
DATE: May 21, 1990
SUBJECT: Task B.1--Determination of Sample Sizes
Introduction

This technical memorandum summarizes the results of Task B.1, Sample Size, of the St. Louis
Region Small Sample Travel Survey. It describes determination of the recommended sample
size, the expected breakdown of samples into socioeconomic and geographic strata, and the
calculation of statistical significance levels associated with the survey.

Sample Size Determination

A sample size of 1,400 households has been recommended for the survey. This number was
chosen based on three main criteria:

The models to be calibrated using the survey.
. The statistical significance of the survey results.
. The available budget for the survey.

The survey will be used primarily for the calibration of trip production models. Other uses will
include the calibration of trip attraction models and trip distribution models. Experience with
previous model calibrations has shown that a sample of about 1,300 to 1,600 households
provides sufficient data to calibrate reasonable trip production, trip attraction, and trip
distribution models.

The statistical significance of data generated by the survey is also a concern in the design of the
survey size. The ability to specify accuracy levels and confidence levels for the survey allows
the results to conform to desired overall accuracy and enhances usefulness of the survey data.
It is important to be assured of a minimum and explicit level of error as the result of sampling.



Specific statistical accuracy and confidence levels associated with the St. Louis Region Small
Sample Travel Survey will be covered in more detail in following sections.

The funds available dictated an upper limit on the size of the survey. Budget constraints limited
the sample size to 1,400 households. This sample size should be sufficient for the calibration
of trip production models, as demonstrated in the section on calculation of significance. In
addition, it should provide sufficient data to calibrate trip attraction and trip distribution models
for the St. Louis region.

Allocation of Samples to Socioeconomic Strata

For the St. Louis region, one of the main uses of the survey, as described above, will be the
recalibration of the trip production models. Since the trip production models are stratified by
income group and household size, the allocation of sample households to the various strata is
a prime concern. Three basic methods can be considered for the allocation of samples to the
socioeconomic strata:

| Allocation to ensure equal accuracy in each stratum.
o Optimum allocation.
L Allocation proportional to the distribution of households in the region.

The first method specifies a level of accuracy and confidence level for each stratum; for
example, +10 percent at the 90 percent confidence level. Two difficulties emerge from such
an approach. First of all, the accuracy requirement for a stratum should be related to the size
of the stratum in the universe. Why should information for households in a stratum which
contributes only two percent of the trips in the region have the same precision as a stratum that
contributes 15 percent of the trips. Second, if the precision level is set such that, for example,
only one-half of the expected number of households in a stratum are required to satisfy the
precision requirement, then the required number of samples for the stratum will be obtained
about one-half way through the survey. Households in that stratum will be discarded for the
remainder of the survey with an attendant increase in the cost of the survey.

An alternative to the first method is optimal allocation. This method sets the sample size per
stratum proportional to the product of the standard deviation of the variable to be measured in
the stratum and the proportion of the households in the stratum. In this way, strata that have
a large number of households are represented in proportion to their occurrence in the universe
of all households in the region. At the same time, if the standard deviation of a variable for one
stratum is larger than the standard :eviation for another stratum, the stratum with the high
standard deviation will be given proportionately more samples.



There are also two difficulties with the second approach. First, the optimal allocation can vary
based on the variable being considered. The optimal allocation based on home-based work trip
rates might be different from the optimal allocation based on home-based non-work trip rates.
Second, as with the first allocation method, the optimal allocation costs more since households
will be rejected once the optimal number of samples is obtained for a cell.

We recommend the third allocation process--allocation to strata proportional to households in
the region. The third allocation process is straightforward to apply and is cost-effective.
Although the precision levels for each stratum will vary using the third method, the precision
levels will tend to follow the cell’s importance in trip-making in the region.

The third sample allocation procedure could be applied as a quota sample--when the expected
number of household for a stratum have been obtained, additional sample households for the
stratum are discarded. This procedure would reduce the cost-effectiveness of the third sample
allocation technique and is not recommended at this extreme. However, as is discussed in the
next section, it is recommended that the sample be monitored for biases (e.g., undersampling
of low income households).

Expected Sample Households by Socioeconomic and Geographic Strata

Using the latest available demographic figures, we estimated the expected breakdown of a
representative 1,400-household sample into subsample cells representing socioeconomic and
geographic stratifications in the region. The socioeconomic profile of the region is reflected in
two breakdowns: by household size and income, and by household size and auto availability.
The geographic profile is reflected in a breakdown by county. The distributions will be used
to monitor for potential biases in the sample.

The distribution of households by household size and income, shown in Table 1, was estimated
from draft projections of households in the region by size and income group for 1990, prepared
by the East-West Gateway Coordinating Council. The projections are being reviewed by the
council and might be revised.

Three income groups were used: low income, medium income, and high income. The groups
are based on the current groupings used in the St. Louis region for travel modeling purposes and
correspond roughly to income tertiles. In 1990 dollars, the annual household income tertile
breakpoints are estimated as:

Low Income: less than $20,000
Medium Income: $20,000 to $40,000
High Income: more than $40,000



Table 1

EXPECTED DISTRIBUTION OF SAMPLE HOUSEHOLDS

BY INCOME GROUP AND HOUSEHOLD SIZE

Household Size

Income
Group 1 2 3 4 S+ Total
Low 234 113 50 32 30 459
Medium 105 154 70 53 41 423
High 31 161 117 119 90 _318
Total 370 428 237 204 161 1,400
Table 2
EXPECTED DISTRIBUTION OF SAMPLE HOUSEHOLDS
BY AUTO AVAILABILITY AND HOUSEHOLD SIZE
Household Size
Autos 1 ) 3 4 54 Total
Available
0 84 46 21 14 12 177
1 189 188 96 78 63 614
2+ 97 194 120 112 86 609
Total 370 428 237 204 161 1,400




The distribution of households by household size and automobile availability, shown in Table
2, was estimated based on the 1980 Census joumney-to-work data on the number of autos
available to households in the region by income group.

This information will be used only for rough estimates of the number of households by auto
availability and household size. It will be useful for summarizing the results of the pre-survey
qualification calls. Information regarding household size and auto availability will be asked in
during the qualification calls. This information will be summarized and compared to Table 2
throughout the survey to monitor the survey for socioeconomic biases. If a bias in the number
of surveyed households by auto availability and household size becomes apparent from the
summary of the pre-survey qualification calls, it is likely that there will also be a bias in the
number of households by income group and household size. Tracking the pre-survey
qualification calls will provide about two to three weeks lead time to determine whether sample
biases are occurring in the survey. If severe sample biases do seem to be occurring, options and
costs for correcting those biases will be discussed with the council. Options might include
oversampling in an area, revising the survey to a quota survey, or simply accepting the bias and
adjusting regional estimates through weighting of the survey results.

The distribution of households by county, shown in Table 3, was based on 1990 projections of
households for the St. Louis region, made by East-West Gateway. The county estimates were
derived by aggregating results for regional analysis areas. In addition, the table shows the
expected number of households for the City of St. Louis. These estimates show that 1,085 of
the households, or 77.5 percent, will be drawn from Missouri, and 315, or 22.5 percent, will
be from Illinois.

Statistical Significance of the Survey

Statistical significance is a quantification of the degree of certainty that the experimental or
survey results did not occur by chance. A result is said to be significant when the likelihood
of its being random falls below a certain agreed-upon level of probability, called the "accuracy
level." This probability of error decreases as the size of the sample is increased, but can never
be completely eliminated.

An accuracy level is therefore the percentage of sampling error that is acceptable to the analyst.
For example, sufficient samples might be collected to estimate the average household trip rate
within + 10 percent with 90 percent confidence. That is, if the trip rate is estimated at 8.0 trips
per household, the analyst can be reasonably sure that the actual rate is between 7.2 and 8.8
trips per household. Note that the analyst is only reasonably sure, not certain. The confidence



Table 3

EXPECTED DISTRIBUTION OF SAMPLE HOUSEHOLDS BY COUNTY

Expected Number of Sampies

Geographic Analysis Analysis
Location Area Area County
St. Louis City 1 28
2 41
3 106
4 51
5 59
City Total 285
St. Louis County 6 83
7 38
8 54
9 38
10 148
11 76
12 76
13 72
14 45
County Total 630
St. Charles County 15 (Part) 30
16 (Part) 74
17 (Part) 13
18 (Part) _6
County Total 123
Jefferson County 24 47
25 0
26 0
27 0
28 _0
County Total 47




Table 3 (cont’d)

EXPECTED TION OF SAMPLE HOUSEHOLDS BY NTY

Expected Number of Samples

Geographic Analysis Analysis
Location Area Area County
Madison County 29 71

30 40

31 40

32 0

County Total 151
St. Clair County 33 54

34 11

35 94

36 0

37 0

County Total 159
Monroe County 38 5

39 0

40 -0

County Total 3
Regional Total 1,400




limit of 90 percent means that, if 10 independent random samples of the same size were taken,
nine of the 10 resulting trip-rate estimates would fall between 7.2 and 8.8 trips per household.

Calculation of Statistical Significance

Three elements determine the accuracy level of estimates of a vanabie 1 « yangom sample:

o The amount of variation in the variable being examined.
o The number of samples in the survey.
. The confidence limits considered desirable.

The variation of the variable in the sample is measured by the coefficient of variation which
cannot actually be empirically estimated until the survey data have been collected. Reasonable
estimates of the coefficient of variation can be made, however, based on past surveys and
reports. For of the St. Louis regional travel survey, the 1965 travel survey can be used to
provide good estimates of the coefficients of variation.

The formula for computing the accuracy level of a variable where the sample universe is all
households is:

E = (C** 7/ n)? (1)
where;

E is the accuracy level relative to the mean expressed as a decimal fraction,

C is the coefficient of variation,

Z is the value of Student’s t-distribution for the desired confidence limits (1.96 for
95 percent confidence and 1.645 for 90 percent confidence), and

n is the number of samples.

Note that the above formula is appropriate in calculating rates for household-based variables,
such as average household trips or average home-based work trips per household.

Calculations of accuracy and confidence levels for rates where the basis of the rate is not
households (e.g., trips per person or percentages of trips by purpose) might be impacted by
clustering effects. See the Appendix for a discussion of the effects of clustering on sample
statistics.



Statistical Significance of Trip Rates

Estimates of the coefficients of variation for the regional average household trip rate by trip
purpose, based on the 1965 St. Louis travel survey, were used to calculate the accuracy levels
expected for the 1,400-household St. Louis Region Small Sample Travel Survey. Table 4 shows
the average trip rates, standard deviations, and resulting coefficients of variation. It also
summarizes the expected accuracy levels at the 90 and 95 percent confidence intervals for the
1,400-household survey.

These accuracy levels should be used mainly as a barometer of the accuracy associated with the
survey, since the average overall household trip rates and regional trip rates by trip purpose are
not generally used in trip production models.

These results suggest that, with a 1,400-household sample, it should be possible to estimate the
regional average household trip rate for home-based work trips and for total trips within +35
percent accuracy at the 95 percent confidence level. It will not, however, be possible to estimate
the average trip rates for home-based shop, home-based other, home-based non-work (i.e.,
combined home-based shop and home-based other), and non-home-based with as much accuracy.
The accuracy level for the estimate of the average non-home-based trip rate will be somewhat
lower than for the other trip purposes: +11.8 percent at the 95 percent confidence level.

The calibration of the trip generation production model will be affected by the accuracy level
of trip rates for each household size-income group combination. The accuracy level for each
stratum can be calculated using Equation 1, shown previously. It will also be important to
determine the number of household size-income group strata to use in the model. One method
for determining the number of strata is to estimate the average trip rates on a cell-by-cell basis
for each combination of household size and income group. Average trip rates for adjacent cells
are then compared to determine whether or not they are statistically significantly different, using
the formulae:

) (n, - 1) * 512 +(n,- 1) * Sz2 @
§° =
(n-1)+ (-1

s = (s*/n, +s*/ny) (3)

and



Table 4
EXPECTED OVERALL SURVEY ACCURACY LEVELS

1965 Travel Survey 1,400-Household Survey

Summary Statistics' Accuracy Level
Trip Purpose Mean SD cv 90% Conf. 95% Conf.
Home-Based Work 2.1 1.6 0.8 +3.4% +3.9%
Home-Based Shop 1.2 2.0 1.7 +7.5% +8.8%
Home-Based Other 2.7 3.8 1.4 +6.4% +7.4%
Home-Based Non-Work 3.9 45 12 +5.2% +6.1%
Non-Home-Based 1.1 2.5 2.3 +10.1% +11.8%
Total Trips 7.1 6.2 0.9 +3.9% +4.6%

! The summary statistics are from unweighted survey data. The mean trip rates might be different from mean

trip rates developed based on weighted survey data. SD is Standard Deviation. CV is Coefficient of Variation.

2

The home-based non-work trip is a composite of home-based shop and home-based other trips.

10



(my - my)
ty = —————— C))
S4

where:

s* is the "pooled" variance

s> and s,? are the variances for cells 1 and 2

n; and n, are the number of households in cells 1 and 2

s¢ is the sample variance for the difference of the means for
cells 1 and 2

s4 1s the sample standard deviation for the difference of the
means for cells 1 and 2

m, and m, are the average trip rates in cells 1 and 2

ty is the t-score corresponding to the difference in the means

for cells 1 and 2

This group of formulae should be used in the calibration of the trip production models for the
region. It is not reasonable to use the 1965 cell-by-cell average trip rates and variances together
with expected sample breakdowns based on the 1990 data shown in Table 1. The trip production
model should be calculated using the cell means, variances, and number of samples from the
1990 St. Louis Region Small Sample Travel Survey.

The discussion of statistical significance is mainly intended to provide information regarding the

different types of statistics that can be calculated for the survey and the importance of those
statistics.

11
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types of control mechani:ms. One of the proposed~auto-
matic control mechanisms would use the characteristic
sound of cars colliding to activate the permanent recording
system.

- Performing Transit Traffic Surveys Electronically.—Re-
search is presently being compieted at the University- of
West. Virginia on a system that could be used to conduct
transit-passenger-volume surveys automaticaily.* The re-
searchhis divided into two main parts. The first is concerned
with the development of a data collection device that could
be mounted on a bus. The software necessary to process
these data is bemg developed as the.second part of the
“research. .

"The counting device on the bus operates electronically.
It keeps a records of the number of passengers entering and
leaving the bus at each stopc Using these data, it is possible
to determine the loading characteristics at each stop as well

«. as the total use\along any route.

- Software, developed to process’ ‘the data collected, is
designed to assist in. decision-mraking regarding schedulmg,
headways, and number.of transit vehicles needed. The soft-
ware appears to be designed for detailed transit planning..

ThisAype of systemx has many advantages over the tradi-

~tional method of transit surveys, in. which manual counts
have been necessary to determine transit use.. Once the
initial investment in cquipment/ha"s\been made, surveys can
be taken at any time to allow for a more detailed analysis.
Whereas previously counts were genemlly taken on one
survey day; it will now be possnble to conducuranslt surveys

at d’xﬁerent times.
\

RELIABILITY

The original work program for this research project con-
tained an item “reliability studies.” The intention of these
studies was to measure the reliability of existing data by
a system of check measurements in order to determine
whether the data’s reliability matched the need for accuracy
of the data as determined by the sensitivity tests.

As research work progressed, however, it became clear
that the original concept was not adequate. Whereas it
would have been possible to have measured the reliability
of a few data collection operations, it would not have been
possible to generalize from the results. The conclusions
could only have been applicable to the city and operation
reviewed. Hence, the idea of actual checking of survey data
had to be discarded.

This forced a re-thinking of the whole subject of data
reliability. In this re-thinking, it became apparent that data
reliability is only a real problem in the sample surveys. The
surveys of transportation facilities and of land use measure
entire universes—in one case, all arterial streets and ex-
pressways (and all buses and rapid transit service), and,
in the other case, all land use. Measurement of the whole,
with the accounting checks that are possible in such sur-
veys, is rarely going to permit resuits that are wrong in any
substantial way. Even errors at the zone level can be caught
when land use data are displayed in map form by com-

* Report due in February 1970. For further information contact: Dr. Seg
Elias, Chairman, Industrial Engineering Dept., University of West Virginia,
Morgantown, West Virginia, 26506.
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puter, or when the network is calibrated in the first traffic
assignments.

In the sample surveys, however, data reliability is a prob-
lem. If one assumes that basic survey workmanship is high-
level, there still remains the problem of sampling variability.
Accordingly, it was decided to conduct an investigation of
the sampling variability of home interview data as the main
part of the reliability studies, and particularly of the vari-
ability resulting from cluster sampling, which has not
previously been studied adequately.

Sampiing Variability of Home interview Data

From the standpoint of trip information, the standard home
interview survey is a cluster sample. That is, one does not
have a random sample of trips or even a systematic sample
of trips. When a household falls into the sample, all of the
trips made by occupants of the household are enumerated.
If the average number of trips per household is seven, this
means the average cluster size is seven.

To the extent that the travel performed by an individual
member of a household tends to be more like the travel
performed by other members of the household than that
by non-household members, the reliability or precision of
the sample resuits is lower than would be the precision of
a random sample of the same size. This report examines
the impact that the similarity of household members (intra-
class correlation) has.on sample reliability.

Variance of a Proportion for a Random Sample

The variance of a proportion for a random sample is given
by

c=X (1)

in which

= variance proportion p;
p = proportion of elements possessing a given attribute;
g = proportion of elements not possessing that attribute;
and
n = number of sampled elements.

If, for example, 10 of the apples in a random sample of
100 apples were spoiled. it would be possible to calculate
the limits within which the actual proportion of rotten
apples in the apple population would fall at a given level
of confidence:

o, = Vpg/N = V0.1 X 0.9/100 = (: 03

This would be interpreted to mean that about 68 times out
of 100 the actual percentage of rotten apples wouid lie
between 7 percent and 13 percent. At the 95-percent con-
fidence level, one would estimate the actual percentage of
rotten apples at between 4.1 percent and 15.9 percent.

In this kind of sampling, it is assumed that the sampled
apples were randomly selected.

Variance of a Clustered Sample

When a sample of clusters is taken, all elements in the
cluster are enumerated. When the clusters are of different
sizes,
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. 1 N \? e
TS =g N (p—p')? (2)
in which

o.* = the variance of the proportion p;
N; = number of elements in cluster i;

N' = average number of elements in cluster;

p; = proportion of elements in cluster i possessing given
attribute;

p’ = proportion of elements possessing that attribute;
and

m = number of clusters.

Returning to the discussion of spoiled apples, assume that
the apples were in plastic packages, with a varying number
per bag. A sample of 20 bags was selected and every apple
in each bag was examined. The resuits of this hypothetical
case are as follows:

NO. OF APPLES SPOILED

BAG IN BAG APPLES
1 3 0
2 4 0
3 5 0
4 5 0
5 4 0
6 6 5
7 7 0
8 6 0
9 5 0
10 5 0
11 4 3
12 5 0
13 6 0
14 8 0
15 4 0
16 3 2
17 5 0
18 6 0
19 5 0
20 4 0

Total 100 10

Substituting in the equation for variance of a clustered
sample resuits in:

1 13X 32
062=W[ (0.1 > (0.1
+3X6(01)= l><7(01)2+ 8 0.
1 X3 (2 1\2 1X6%f5 1\2
+T<TT6) +—zs—<?"ﬁ)
1x42(3 1\ _
T(T’ﬁ) = 0.00337
o.= 0.058

As in the first case, the proportion of rotten apples was
10 out of 100, or 0.1. However, because the apples were

selected in clusters and because the condition of the appies
in the cluster tended to be homogeneous, the reliability of
the sample is not as high. In fact, the standard error of the
cluster sample proportion is almost twice as large as that
found in the random sample proportion (0.058 as compared
to 0.030).

Intra-Class Correlation

The tendency for elements in a cluster to be more similar
to each other than to elements outside the cluster can be
measured in terms of intra-class correlation. The formula is:

[(os2/0*) — 1}/ [(n/m — 1] = p = intra-class correlation
(3)

In the example,
p =1{(0.00337/0.009) — 1]/[(100/20) — 1]
=(3.74—1)/(5—1) =0.685

As the intra-class correlation approaches 1.0, the ratio of
the variance of a cluster sample to the variance of a random
sample approaches the value af the average cluster size.
Even for smalil values of intra-class correlation, the effect
or reliability is significant; for example, with an intra-class
correlation of 0.1, the variance of a cluster sample with
five elements to the cluster would be 1.4 times larger than
that of a random sampie.

Negative intra-class correlations are possible. If an ele-
ment in a cluster is less like other elements in the cluster
than elements not in the cluster, the intra-class correlation
is negative. In the foregoing case, if each of the clusters had
exactly one rotten appie, this would result in a negative
intra-class correlation of —0.22. Notice that the limit of
the intra-class correlation is the reciprocal of the ciuster
size minus 1, at which point the variance is zero.

The impact of intra-class correlation on sample size for
a specified level of accuracy can be significant. The ex-
pression for the number of cluster sampies needed to give
the same reliability as a random sample is given by

n/n,=p(N'—1) + 1 (4)
in which

n, = number of samples in a cluster sample; and
n, = number of samples in a random sampie.

The muitipliers of ratios for different values of the intra-
class correlation, p, and selected values of the average

cluster size, N’, are given in Table 24. The ratio of trips
per household in most origin-and-destination studies ranges
from 6 to 10. Table 24 indicates that relatively low values
of intra-class correlation, 0.2 and 0.3, result in very signifi-
cant increases in sample size when household clusters were
used. As the intra-class correlation approaches 1.0, the
multiplier approaches the average cluster size. Thus a
5-percent sample of households given a trips/household
ratio of 6 and an intra-class correiation of 0.3 is equivalent
to a 2-percent random sample of trips.

Sampling Variability of Home Interview Survey Data

To evaluate the impact that cluster sampling has on the
sampling variability of home interview data, a computer
program was written. This program performs the calcula-



tions required by Eqgs. I, 2, and 3. The home interview
survey selected for this analysis was the Buffalo origin-and-
destination survey that was conducted in 1962.

Trip Purpose—The trip information from the Buffalo
survey was classified into six trip purpose classes:

1. Home to werk and work to home.

2. Home to social recreation and social recreation to
home.

3. Home to personal business and personal business to
home.

4. Home to shop and shop to home.

5. Other home-based trips.

6. Non-home-based trips.

The resuits of this analysis are given in Table 25.

For the six purpose groupings analyzed, the assumption
of a random sample would seriously understate the esti-
mates of sampling variability. For work travel, the ratio
of actual sampling variance to the variance of a random
sample is 2.45. For social recreation travel, the ratio is
3.40 and for non-home-based trips the ratio is 3.69. These
ratios are, incidentally, the muitipliers by which the sample
size of a random sample would need to be muitiplied to
achieve the same sampling error as the random sample.
Taken together, the average ratio of actual to random
sample variances is 3.0.

If one wished to estimate the proportion of all trips that
are from home to work or work to home within =*5 percent,
95 times out of 100, the sample size would be 0.0004 =
2.45(0.16/n), or n = 400 X 2.45 = 980 sampies required.

Land Use.—L and use classifications are often used in the
calculation of trip origins and destinations. The Buffalo trip
file was stratified into the following iand use categories by
trip destination:

1. Residential land use.
Commercial land use.
Manufacturing land use.
Public building land use.
Public open space.

All other land uses.

kv

These trip data were then analyzed in terms of their
sampling variability. The results are given in Table 26.
The variability of trip proportions by land use at trip

TABLE 25
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TABLE 24

RATIO OF CLUSTERED SAMPLE SIZE TO RANDOM
SAMPLE SIZE TO ACHIEVE EQUAL RELIABILITY
FOR DIFFERENT VALUES OF INTRA-CLASS
CORRELATION

RATIO, BY CLUSTER SIZE

INTRA-CLASS

CORRELATION 4 6 8 10
0 1.0 1.0 1.0 1.0
0.1 1.3 1.5 1.7 . 1.9
0.2 1.6 2.0 24 2.8
0.3 19 2.5 31 3.7
04 22 3.0 3.8 4.6
0.5 2.5 35 4.5 55
0.6 2.8 4.0 52 6.4
0.7 3.1 4.5 59 7.3
0.8 34 5.0 6.6 8.2
0.9 3.7 55 7.4 9.1
1.0 4.0 6.0 8.0 10.0

destination is less affected by cluster sampling than are trip
purpose proportions., The proportion of residential trip
destinations has a variability that is only 27 percent greater
than that which would be expected for a random sample.
Over-all, the ratio of the variability of the cluster sample
to the variability of a random sample is 1.77, suggesting
a cluster sample size of just under twice a random sample
to achieve comparable reliability (based on a weighted
average of the variance ratios in Table 26).

Mode of Travel.—Mode of travel information is neces-
sary in order to estimate vehicular and transit utilization.
Buffalo trip data were classified by the following modes of
travel:

Auto driver.

Auto passenger.

Bus transit passenger.
School bus passenger.

All other modes of travel.

bW

The results of this analysis are given in Table 27.
The mode of travel information is subject to greater
impact from clustering than is land use information. In

ANALYSIS OF SAMPLING VARIABILITY OF BUFFALO TRIP PURPOSE DATA

PROPORTION VARIANCE OF A ACTUAL INTRA-CLASS

TRIP PURPOSE OF TRIPS RANDOM SAMPLE * VARIANCE RATIO CORRELATION
Home to work and work to home 0.200 1.517x10°° 3718 10°° 245 0.18
Home to social recreation and 0.144 1.173x 10 3.922x 10 3.40 0.30

social recreation to home
Home to personal business and 0.076 0.665x 10 1.783 x 10 2.68 0.21

personal business to home
Home to shop and shop to home 0.131 1.182x 10 2.875x 10 2.65 0.21
Other home-based trips 0.192 1.472x% 10 4.314% 10 2.93 0.24
Non-home-based trips 0.257 1.812x 10 6.684 10 3.69 0.34

s g3 = pqg/n; n = 105,371.
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TABLE 26

SAMPLING VARIABILITY OF BUFFALO TRIPS BY LAND USE AT DESTINATION

LAND USE AT PROPORTION VARIANCE OF A VARIANCE RATIO: INTRA-CLASS
DESTINATION OF TRIPS RANDOM SAMLE ACTUAL VARIANCE ACTUAL/RANDOM CORRELATION
Residential 0.505 2.372%x 10 3.003x 10" 1.27 0.03
Commercial 0.277 1.901 x 10* 4.265x 10 2.24 0.16
Manufacturing 0.061 0.547 %< 10 0.942% 10" 1.72 0.09

Public building 0.091 0.783 x 10* 1.779 % 10 2.27 0.16

Public open space 0.027 0.250x 10 0.659 < 10~* 2.64 0.20

All other land use 0.039 0.354x 10 1.169 % 10~ 3.30 0.29

TABLE 27

SAMPLING VARIABILITY OF BUFFALO TRIPS BY MODE OF TRAVEL

MODE OF

PROPORTION VARIANCE OF A ACTUAL VARIANCE RATIO: INTRA-CLASS
TRAVEL OF TRIPS RANDOM SAMPLE VARIANCE ACTUAL/RANDOM CORRELATION
Auto driver 0.576 2.317% 10 7.445x 10 3.21 0.28
Auto passenger 0.317 2,056 x 10 7.070 % 10~ 344 0.31
Bus transit passenger 0.073 0.643 x 10 2.443x 10 3.80 0.35
School bus passenger 0.028 0.258 % 10 1.015x 10 3.93 0.37
All other modes 0.005 0.049 % 10 0.136 x 10 2.78 0.22

general, mode of travel data requires a cluster sample over
three times the size of a random sample in order to achieve
comparable reliability. School bus use would require a
cluster sample of almost four times the size of a random
sampie for the same accuracy. To estimate the proportion
of trips on school buses within =10 percent, 95 times out
of 100. would require 54,571 samples; i.e., n, = 400Rq/ p.
in which R=o¢./0% or (400 X 3.93 X 0.972)/0.028 =
n=54,571.

Screen Line Crossings.—Origin-and-destination studies
are conducted mainly to collect data on travel. The ac-
curacy of these data are often evaluated in terms of how
well estimates of travel crossing a line compare with actual
observations at the line. This screen line check, as it is
called, is used not oniy as a measure of the accuracy of the
survey, but also sometimes as a basis for survey adjustment.

Because of the important role that the screen line check
plays in survey evaluation, it was felt that the impact of

TABLE 28

cluster sampling on the reliability of the proportion of trips
crossing a screen line should be investigated. Six screen
lines were constructed as follows:

1. A north-south line centered in the Buffalo CBD.

2. A north-south line 5 miles to the east of the CBD.

3. A north-south line 10 miles to the east of the CBD.

4. An east-west screen line centered in the CBD.

5. An east-west screen line 5 miles to the south of the
CBD.

6. An east-west screen line 5 miles to the north of the
CBD.

The results of analyzing these six screen lines are given in
Table 28.

The screen line proportions appear to be highly affected
by the clustering of trips by households. For the six screen
lines analyzed, the variance of the screen line proportion
was about five times greater than the variance of a random

SAMPLING VARIABILITY OF SCREEN LINE PROPORTIONS

PROPORTION  VARIANCE OF A ACTUAL VARIANCE RATIO: INTRA-CLASS
SCREEN LINE OF TRIPS RANDOM SAMPLE VARIANCE ACTUAL/RANDOM CORRELATION
North-south CBD 0.151 1216 10 6.283 x 10~° 5.17 0.52
North-south 5 miles east of CBD 0.122 1.015x 10 5350 10 5.27 0.54
North-south 10 miies east of CBD 0.048 0.437x 107 2.654x 10 6.07 0.64
East-west of CBD 0.046 0.419x10°° 2.202x 10°° 5.26 0.53
East-west 5 miles south of CBD 0.118 0.988x 10* 4.166 <10 422 0.41
East-west 5 miles north of CBD 0.135 1.111x 107 5310x 10 478 0.47
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sample of the same size. This is not surprising, because the
probability of crossing any given screen line most likely
declines exponentially with increasing distance from the
trip origin. Because all members of a household have the
same distance between home and the screen line. the intra-
class correlation should be high. Table 28 gives a range of
from 0.41 to 0.64 and an average of about 0.50 for the
intra-class correlation, and a variance ratio of about 5.0.
Translated to the sample size required to estimate screen
line crossings within =10 percent, 95 times out of 100, it
is found that n = (400 X 5 X 0.9)/0.1 = 18,000.

To obtain accuracy of =5 percent, 95 times out of 100.
wouid require 72,000 samples.

Required Sample Sizes

Based on the preceding analysis of the variability of cluster
samples, it became possible to define the number of samples
of home interview data required to provide reliable data for
transportation planning purposes.

As usual in such cases, there is no simple answer. Plan-
ning uses home interview travel data for a variety of
purposes—for checking purposes (as in screen line com-
parisons), for mode split estimation, and for trip generation
studies of one kind or another. In each of these different
groupings, a different level of reliability obtains.

Table 29 gives the minimum number of trip samples (to
obtain households, divide by 6.6) for different proportions
of trips having selected attributes. For example, if one is
dealing with trips to a type of land use that has 5 percent
of all trips made to it (see line 1 of Table 29) then 13.450
trip samples (2,190 sample households) are needed to make
certain, at the 95-percent confidence limits, that the correct
proportion is, in fact, within =10 percent of the S-percent
figure: or. in other words, that the proportion lies between
0.045 and 0.055.

If the proportion of a particular type of trip is required
to be studied in a particular area (as in a district), the

77

TABLE 29

MINIMUM NUMBER OF TRIP SAMPLES REQUIRED
TO ENSURE =10 PERCENT ACCURACY AT THE
95-PERCENT CONFIDENCE LIMITS LEVEL FOR
SELECTED ATTRIBUTES AND PROPORTIONS

MINIMUM NO. OF TRIP SAMPLES REQUIRED

SIZE OF SCREEN

PROPOR- LAND MODE OF LINE TRIP
TION USE - TRAVEL CROSSING PURPOSE
0.05 13,450 25,384 38,000 23,104
0.10 6,372 12,024 18,000 10,944
0.25 2.124 4,008 6,000 3,648
0.50 708 1,336 2,000 1,216

Note: Trip samples above are based on an analysis of Niagara Frontier
Study data. To obtain home interview samples, the figures above should
be divided by a factor of 6.6, the average number of trips per househoid.

number of sampies indicated in Table 29 must be obtained
for thar geographic area.

For estimates of trip length, it is recommended that 1,000
trip records (approximately 150 sampie households) be
obtained for any area for which trip length is desired to
be known within =10 percent at the 95-percent confidence
limits level.

For estimates of trip production by household, approxi-
mately 400 households would have to be interviewed to
obtain trips/household data within =10 percent, 95 percent
of the time. This is too large a number to obtain in each
district, unless districts are very large. For purposes of
estimating trip production it is recommended that districts
be grouped and that trip production rates be calculated in
relationship to population and car ownership. These rates
can then be applied back against district population and car
ownership rates to give reliable measures of district and
zone trip production.
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CONCLUSIONS, APPLICATIONS, ANi')/j—SUGGESTEb«(RESEARCH

The\purpose of this project l‘svm’dé‘tennine what data should
be callected in the future by transportation studies both for
the preparation of. new transportation plans and for the

continuing review and improvement of eXisting long-range

transportation plans. :What policy on data can be assembled
out<ef the investigations that are reported herein? In what
direction or directions, should a transportation study go

regarding gata collection? \ ,
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BhSlC DATA POLICY 7
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Before listing the basic- data policies that have been syn-

‘thesized from the work reported herein. the key assumptions

have to be spelled out: ' )
ST ~ s ) '/, \\

1. It iS/agsumed that it is desirable to review /present

strategic transpartation plansperiodically to «determine,

whether investment levels, miede-split of investment, and ™



Barton-Aschman Associates, Inc.

100 Park Center Plaza. Suite 450 Phone: (408) 280-6600
San Jose. California 95113 Fax: (408) 280-7533
USA
MEMORANDUM TO:; Martin Altman
East-West Gateway Coordinating Council
FROM: David L. Kurth
Barton-Aschman Associates, Inc.
DATE: December 4, 1990
SUBIJECT: Task B.3--Develop Telephone List
OVERVIEW

Task B.3 of the St. Louis Regional Travel Survey was the development of the telephone list for the
survey. This work was performed in May, 1990 with the purchase of 10,000 residential telephone
numbers for the St. Louis region. The telephone numbers were purchased from a commercial vendor,
Survey Sampling, Incorporated (SSI), of Fairfield, Connecticut. The sample list was broken down as
follows:

. 4,400 listed telephone numbers
. 5,600 unlisted telephone numbers.

The split between listed and unlisted telephone numbers was based on assumptions rcgarding the
breakdown of households with listed and unlisted telephones along with assumptions regarding the
likelihood of a listed or unlisted telephone number resulting in completed survey.

Part of Task B.3 is the assessment of the biases that will be introduced into the survey by selecting
households with telephones as the sample frame. This memorandum discusses the possible biases and
corrections for the biases. In addition, this memorandum discusses the use of areawide replicates in the
sampling process to avoid biases from not using the entire sample.

POSSIBLE BIASES FROM USING LISTED AND UNLISTED TELEPHONES FOR SAMPLE FRAME
Effect of Omission of Households Without Telephones

Households with listed and unlisted telephones have been selected as the sample frame for the St. Louis
Region Travel Survey. Thus, households that do not own a telephone have not been included in the
survey. The omission of households without telephones from the sample frame might introduce bias into

the travel survey. Table 1 summarizes information provided by SSI regarding the number of households
in the region that have telephones along with the percent of the telephones that are listed. As can be seen

b
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TABLE 1
HOUSEHOLDS WITH TELEPHONES

Households With Phones

Total Percent With Percent Households Without
County Households Telephones Number Listed Telephones
Madison, L 88,620 95.4% 84,541 70.6% 4,079
Monroe, IL 2,647 96.2% 2,546 76.7% 101
St. Clair, IL 93,978 93.8% 88,157 66.2% 5,821
Jefferson, MO 27,679 95.4% 26,407 75.7% 1,272
St. Charles, MO 72,057 97.0% 69,895 79.7% 2,162
St. Louis, MO 370,327 98.2% 363,710 75.6% 6,617
St. Louis City 167,765 93.4% 156,690 65.3% 11,075
Total 823,073 96.2% 791,946 72.3% 31,127

in Table 1, about 96 percent of the total households in the region have telephones. Approximately 31,000
households in the survey area do not have telephones. Based on the implied sampling rate for the survey
(1400 samples out of 823,073 households), about 50 samples should have been collected from households
without telephones for an unbiased sample.

There are two main ways in which the omission of households without telephones from the survey frame
can bias the survey. The first is if the households are disproportionately allocated to certain
socioeconomic groups. The second type of bias is if the households without telephones have different
travel characteristics than similar households with telephones.

For the first case, it is likely that households without telephones are more likely to be low income
households and, quite likely, one or two person households. If no adjustment is made for the
disproportionate allocation, regional averages (e.g., average trips per household for the region) will be
biased. The effects of this possible bias can be mitigated through the weighing of the survey data before
the calculation of regional averages, rates, and totals. This weighing process was anticipated for the
survey notwithstanding the effect of omitting households without telephones in the survey frame.
Specifically, it is anticipated that sample weights will be calculated for surveyed households so that the
weighted surveyed households match the distribution of households by income group and household size
for the region. Table 2 shows the number of surveyed households for the region (as of November 21,
1990) by income group and household size and Table 3 shows the expected number of households for the
corresponding strata based on estimates produced by the East-West Gateway Coordinating Council.
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TABLE 2
SURVEYED HOUSEHOLDS BY INCOME GROUP AND HOUSEHOLD SIZE (AS OF 11/21/90)

Household Size

Income Group 1 2 3 4 5+ Total

Low 103 90 47 22 27 289

Middle 88 158 70 55 56 427

High 25 194 107 108 7 _498

Total 216 442 224 182 150 1,214
TABLE 3

EXPECTED TOTAL HOUSEHOLDS BY INCOME GROUP AND HOUSEHOLD SIZE

Household Size

Income Group 1 2 3 4 5+ Totai

Low 137,453 66,669 29,631 18,931 17,285 269,969
Middle 61,730 90,538 41,154 31,277 23,869 248,568
High 18,108 94,653 69,138 69,961 52,677 304,537
Total 217,291 251,860 139,923 120,169 93,831 823,074

Table 4 shows example survey expansion factors that account for the income group and household size
bias introduced into the survey by the sampling process. Part of this bias is the omission of households
without telephones from the sample frame. As can be seen in Table 4, the average regional expansion
factor (i.c., total households in the region divided by surveyed households in the region) is 678. In other
words, each surveyed household represents 678 households. However, when the income group and
household size of the households are considered, the expansion factors range from a low of 426 to a high
of 1,334. The expansion factors shown in Table 4 are an example only. The actual expansion factors
should be based upon the final survey data and, if possible, the regional distribution of households by
income group and household size from the 1990 Census. In addition, it might be worthwhile to include
a geographic stratification in the calculation of the final expansion factors.

The second type of bias introduced by omitting households without telephones from the sample frame is
more difficuit to quantify. This second type of bias is the bias that would occur if households without
telephones had significantly different travel pattems than households with telephones. For example, it
might be hypothesized that households without telephones would make more trips than similar households
with telephones since they could not use the telephone as a substitute for trip-making. The only way to
determine the effect of this bias would be to survey the households without telephones and compare them

3
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TABLE 4

EXAMPLE HOUSEHOLD EXPANSION FACTORS BY
INCOME :ROUP AND HOUSEHOLD SIZE

Household Size
Income Group 1 2 3 4 5+ Total
Low 1,334 741 630 861 640 934
Middle 701 573 588 569 426 582
High 724 488 646 666 786 612
Average 1,006 570 625 660 626 678

to households with telephones controlling for the effects of household size and income (or household size
and auto availability). Based on preliminary resuits of this survey and resuits from other surveys, it is
likely that it would not be possible to measure statistically significant differences in trip rates between the
two groups (if the socioeconomic differences are taken into account). Thus, the only corrections suggested
to account for biases introduced into the survey by omitting households without telephones from the
sample frame are to ensure that the survey is weighted to match the regional distribution of households
by income group and household size whenever "regional" rates or totals are estimated from the survey
data.

Effect of Households With Multiple Telephones

Since the actual sample frame is the "population” of residential telephone numbers in the St. Louis region,
there is some possible bias that will be introduced into the survey due to the fact that some houscholds
have more than one telephone. Based on a sample of 594 random telephone interviews in the St. Louis
region, SSI estimated the following breakdown of households by number of telephone lines:

. Households with one telephone line -- 93.6%
. Households with two telephone lines -- 5.7%
. Households with three or more lines -- 0.7%

Since some households have multiple telephone lines, they have a higher probability of being included
in the survey. It is possible that a single household could be included multiple times in the sample frame
if the household has muitiple telephone lines. The likelihood of this happening is very small. In addition,
as of November 21, no households indicated that they had been asked to participate in the survey "on their
other line".



Barton-Aschman Associates, Inc.

The possible biases that could be introduced into the survey by the multiple line households is similar to
the biases introduced by the omission of the households without telephones. The corrections for the biases
are also similar. The socioeconomic bias will be corrected through the weighing of the data to match the
estimated distribution of households by income group and household size for the region. The biases
caused by differences in travel characteristics between similar households with and without multiple lines
will not be corrected. However, as with the households without telephones, the differences in trip rates
between households with one telephone line and households with multiple lines are probably not
statistically significant when the rates are stratified by income group and household size.

USE OF AREAWIDE REPLICATES TO AVOID BIASES

As mentioned above, a sample of 10,000 telephone numbers was purchased for the survey. The
requirement of 10,000 numbers to obtain a survey of 1,400 households was based on assumptions
regarding the likelihood of each telephone number resulting in the actual contact of a household and the
response rate after a household has actually been contacted. In addition, a safety factor was used in the
determination of the required number of telephone numbers to reduce the likelihood of having to acquire
additional telephone numbers to complete the survey.

In order to insure representative results for the survey, a replicate system was used. The St. Louis sample
was stratified into twenty-four replicates. To do this, the 1st, 25th, 49th, etc. telephone numbers were
assigned to replicate one; the 2nd, 26th, 50th, etc. telephone numbers were assigned to replicate two; the
3rd, 27th, 51st, etc. telephone numbers were assigned to replicate three, and so on. This procedure was
used for the original random samples of 4,400 listed telephone numbers and 5,600 unlisted telephone
numbers. The listed and unlisted samples were then combined to form the entire sample file with twenty-
four replicates. Eight of the replicates had 416 telephone numbers and the remaining sixteen replicates
had 417 telephone numbers.

Since each replicate was, in effect, a mini-random sample of the survey area, each replicate was
representative of the survey area (as long as the replicate was completely used). Telephone assignments
were distributed to survey "recruiters” one replicate at a time. Each replicate was completely exhausted
before samples from a new replicate was used. In other words, all required call-backs for each telephone
number in the replicate were made in the recruiting stage before telephone numbers from a new replicate
were used. Note that replicate number twenty-four was used for the pretest. In order to complete the
travel survey, it was necessary to use seventeen of the remaining twenty-three replicates.

DLK/LM1465*WP31
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Barton-Aschman Associates, Inc.

820 Davis Street Phone: (708) 491-1000

Evanston, lllinois 60204-1381 Fax: (708) 475-6053

USA Telex: 270258 EXPRSTLX CGO
May 16, 1990

Ms. Gwen Kaplan
Survey Sampling
One Post Road
Fairfield, CT 06430

Re:  St. Louis Region Travel Survey
Dear Ms. Kaplan:

As we discussed on the telephone Monday, May 14, 1990, I would like to order a sample of
10,000 telephone numbers (residential listings) for the St. Louis Region. The sample should be
broken down as follows:

. 4,400 listed telephone numbers with names, addresses, zip codes, and census tract
numbers.

. 3,600 unlisted telephone numbers.

The sample should cover the City of St. Louis and the six county St. Louis metropolitan
area as shown below.

’

County/City State All or
City/County FIPS Code State FIPS Code Part
City of St. Louis 510 MO 29 All
St. Louis County 189 MO 29 All
St. Charles County 183 MO 29 All
Jefferson County 099 MO 29 Part
Madison County 119 IL 17 Part
Monroe County 133 IL 17 Part
St. Clair County 163 IL 17 Part

&
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Ms. Gwen Kaplan
May 16, 1990
Page 2

Census tracts have been determined for the counties that will be only partly included in the
coverage area. A list of these tracts is attached. They are also included in an ASCII file,
CENSUSTR.DAT, on the enclosed floppy diskette.

I would like the data to be transmitted on floppy diskette.

I have received the file formats you faxed on Monday. I would like the sample of telephone
numbers to be broken into 12 replicates.

In addition to the above data, I would appreciate any summary information that you can provide
on:

. The percent of listed and unlisted telephone numbers in the St. Louis region.

. The percent of two or more telephone line households (e.g., "parents’™ telephone and
"childrens’" telephone).

. The effect of car phones on the list of telephone numbers.

. The percent of households without a telephone.

Please send the data and information to me at:

2925 South Raleigh Street
Denver, CO 80236

It is my understanding that the total cost for this information will not exceed $2,000.
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Ms. Gwen Kaplan
May 16, 1990
Page 3

Please call me if you have any questions. I will be in our Evanston office (708-491-1000)
through May 18, 1990, and in Denver (303-936-5983) the following week.

Sincerely,
David L. Kurth
Senior Associate

DLK:cah
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400101,17119
400102,17119
400200,17119
400300,17119
400400,17119
400500,17119
400600,17119
400700,17119
400801,17119
400802,17119
400901,17119
400903,17119
400904,17119
400905,17119
401000,17119
401100,17119
401200,17119
401300,17119
401400,17119
401500,17119
401600,17119
401701,17119
401702,17119
401800,17119
401901,17119
401902,17119
402000,17119
402100,17119
402200,17119
402300,17119
402400,17119
402500,17119
402600,17119
402701,17119
402702,17119
402801,17119
402802,17119
402803,17119
402900,17119
403001,17119
403002,17119
403101,17119
403102,17119
403200,17119
403300,17119
403400,17119
403501,17119
403502,17119
403503,17119
403700,17119
403801,17119
500400,17163
500500,17163
500600,17163
500800,17163
500900,17163
501000,17163
501100,17163
501200,17163
501300, 17163
501400,17163
501501, 17163
501502,17163
501601,17163
501602,17163
501603,17163



£01720,17163
501800,17163
501900,17163
502100,17163
502200,17163
502300,17163
502401,17163
502403,17163
502404,17163
502500,17163
502601,17163
502602,17163
502603,17163
502604,17163
502700,17163
502800,17163
502900,17163
503000,17163
503101,17163
503102,17163
503201,17163
503202,17163
503203,17163
503301,17163
503302,17163
503303,17163
503304,17163
503401,17163
503402,17163
503404,17163
503405,17163
503800,17163
503900,17163
504001,17163
504100,17163
504201,17163
504202,17163
504301,17163
504302,17163
504303,17163
600100,17133
700103,29099
700104 ,29099
700105,29099
700106,29099
700201, 29099
700202,29099
700301,29099
700302, 29099



Barton-Aschman Associates, Inc.

820 Davis Street Phone: (708) 491-1000
Evanston, lllinois 60204-1381 Fax: (708) 475-6053
USA Telex: 270258 EXPRSTLX CGO

MEMORANDUM TO: Martin Altman
East-West Gateway Coordinating Council

FROM: David L. Kurth
Barton-Aschman Associates, Inc.

DATE: August 7, 1990

SUBJECT: St. Louis Region Travel Survey

Task B.5--Pretest Summary

Background

The pretest of the St. Louis Region travel survey was performed during the last two weeks of
June 1990. Pre-survey qualification calls were made during the week of June 18. Travel days
were Tuesday, June 26 through Thursday, June 28. Collection of the travel data was initiated
on Wednesday, June 27 and fully completed on Thursday, July 5.

A total of 41 surveys were completed in the pretest. The telephone numbers for the pretest were
obtained from one of the twenty-four replicates of telephone numbers purchased from Survey
Sampling, Inc. (SSI). The replicate used had 416 telephone numbers, 183 which were listed and
233 which were unlisted. The telephone list was modified to include five volunteers from the
East-West Gateway Coordinating Council (EWG). To obtain the completed surveys, 411
telephone numbers out of the 416 total numbers were called.

Pretest Results
Productivity of Telephone List

Table 1 summarizes the disposition of all calls made during the pretest. As can be seen in the
table, 10 percent of the telephone numbers called resuited in completed surveys. This
percentage is lower than the percentage assumed in the estimation of the required telephone
numbers for the survey. Different success rates were assumed for the listed and unlisted
telephone numbers based on previous surveys. The composite success rate was 14 percent.

The main cause of the low success rate was probably the short time frame for the pretest (three
days of pre-survey telephone calls) and the fact that only 40 samples were desired for the
pretest. In the actual travel survey, callbacks of continually busy or no answer phone numbers
would be performed over a longer time period, thus improving the chance of finding someone
at home. In addition, the pre-survey callbacks were discontinued in the pretest when sufficient
samples for the pretest were obtained.

&




Table 1
DISPOSITION OF PRETEST TELEPHONE CALLS

Status Number of Calls Percent
Pre-Surv ification Call
Agreed to survey 52 13 %
Refusals 119 29
Disconnected telephone 74 18
Wrong number or moved 2 0
Commercial number 19 5
Quit during screening! 0 0
Busy or no answer (5 Calls) 136 33
Out-of-area household 0 0
Language problems _9 _2
Total 411 100 %
rvey Telephone Call
Completed survey 41 10 %
Refused (after pre-survey agreement) 5 1
Quit (during survey)? 3 1
Out-of-area on travel day 0 0
Sick on travel day 0 0
Household demolished/Converted to commercial use 0 0
Household moved 0 0
Language problems 0 0
Phone disconnected 1 0
Forgot survey day’ 2 _0
Total 52 12 %

! This category is reserved for use if a quota sample is used and a specific quota has been filled.

2 These three households were actually households that could not be contacted after their travel
day to collect the travel information.

3 The two households that forgot their travel day were willing to reschedule, if necessary.




The ratio of the number of households agreeing to the survey to the sum of the households
agreeing and refusing the survey is 30 percent (52 / [52 + 119]). Ifit is assumed that one-half
of the continually busy/no answer percentage from the pretest will be converted to actual
contacted households in the actual survey (i.e., through additional callbacks over a longer period
of time), the percent agreeing will increase to about 18 percent and the percent of refusals will
be about 41 percent.

It should also be noted that NSI expects that the percent of households agreeing to the survey
(based on the total households actually contacted) should be over 40 percent. In the actual
survey, surveyors obtaining a lower than average percentage of households agreeing to the
survey will be reassigned or retrained. These actions should increase the agreement rate.

However, if the low success rate persists during the actual survey, it will not be possible to
obtain thé required number of surveys from the purchased sample. Several options exist. First,
it might be possible to perform additional follow-up of refusals or make additional callbacks
(more than five) to continually busy/no answer "quits". Second, additional telephone numbers
could be purchased. However funds were not budgeted within the contract for such a purchase,
so a source for the additional funds required would need to be found (EWG considers this to be
a responsibility of the Consultant). Third, it might be possible to supplement the list with
random digit dialing using numbers generated by NSI. It should be reiterated that the need for
these measures is not expected in the actual survey.

Disposition of All Calls

As mentioned above, Table 1 shows the disposition of all telephone calls. Table 2 compares the
disposition of the St. Louis pretest telephone calls to the Denver and New Jersey travel surveys
(performed in 1985 and 1986, respectively). The Denver and New Jersey surveys were very
similar to the St. Louis survey in procedure, form, and source of telephone numbers. SSI
provided the telephone list for all three surveys. The New Jersey survey was performed by the
Barton-Aschman/NSI Research Group team.

As can be seen in Table 2, there are some similarities and dissimilarities in the disposition of
telephone calls. The percentage of households agreeing to the survey and the percentage of
households where the number was continually busy or there was no answer are the most
dissimilar items between the three surveys. The probable reasons for the low agreement rate
and the high busy or no answer rate for the St. Louis region are discussed in the previous
section.



Table 2

COMPARISON OF ST. LOUIS PRETEST TELEPHONE CALL DISPOSITION
TO NEW JERSEY AND DENVER TRAVEL SURVEYS

Percent of Initial Calls

Status St.Louis New Jersey Denver
Agreed to survey 13 % 29 % 41 %
Refusals 29 24 27
Disconnected telephone 18 14 13
Wrong number or moved 0 3 3
Commercial number 5 8 5
Quit during screening 4 9 na
Busy or. no answer (5 calls) 29 14 8
Out-of-area household 0 0 4
Language problems 2 1 0
Completed survey 10 23 34
Refus.ed (after pre-survey agreement) 2 4 6
or quit

The percentage of completed surveys is also dissimilar. However, the completed surveys as a
percent of the number of households initially agreeing to the survey are close for the three
surveys: 77 percent for St. Louis, 79 percent for New Jersey, and 83 percent for Denver.

The above results suggest that some of the main concerns with the St. Louis survey should be
obtaining the initial agreement to participate in the travel survey and reducing the number of
households dropped from the survey due to continued busy signals or no answer to telephone
calls. Again, the percent of households agreeing to the survey should increase and the percent
of continually busy or no answer households should decrease in the actual survey.

Nine households were dropped from the survey due to language problems. Most of the language
-~oblems seemed to be with people who spoke only an Asian language (Vietnamese, Chinese,

ambodian, etc.). Although it is possible to schedule a recruiter who speaks an Asian language,
the cost to produce an Asian language (or multiple Asian language) survey instruments would
be prohibitive. As an alternative, when an Asian language (or other foreign language) speaking
household is encountered in the recruiting stage of the survey, a second callback will be made
on another day to try to determine if there is an English speaking member in the household. If



one is found, an attempt will be made to recruit the household for the survey. Otherwise, the
household will be dropped due to "language problems."

Loss of Respondents

As is shown in Tables 1 and 2, the loss of respondents is not critical. Although slightly higher,
it is comparable to losses reported in the New Jersey and Denver travel surveys. Note that the
two households that forgot their travel day would have been willing to reschedule or participate
on another travel day had there been ample time for another travel day. The inclusion of these
two households as successful surveys would have increased the percent of completed surveys (to
households agreeing to the survey) to 83 percent.

Problems Encountered in the Administration of the Pretest

One of the earliest problems encountered in the pretest was the lack of a simple definition of the
East-West Gateway Coordinating Council in the training manual. Although EWG is referenced
several times in the training manual, no explanation suitable for respondents was available. This
prompted the halting of the first night’s recruiting efforts when a recruiter was unable to
adequately define EWG for a potential respondent. A brief, two-sentence explanation was
drafted and distributed prior to the resumption of recruiting calls. The following definition will
be used in the survey:

The East-West Gateway Coordinating Council is a voluntary association of local
governments in the St. Louis metropolitan area. The council prepares plans to
improve highways and transit service in the region.

A logistics problem encountered in the data collection phase centered around scheduling
appointments for callbacks. This causes a problem since it is impossible to estimate how long
any particular interview will take to administer. This problem makes it difficult to prepare an
interviewer assignment schedule for night telephone calls. For example, one interviewer began
an interview around 6:00 P.M. The interview lasted about 40 minutes and, as a result, a request
from another household to be interviewed before 6:30 P.M. was missed since the interviewer
lost track of time and did not pass the second assignment to another interviewer.

As a result of this pretest experience, coupled with experience gained by NSI in other travel
survey efforts, we recommend that recruited households be informed only that they will be
called one or two days after their travel day to collect the information. Scheduled appointments
for callbacks will be made on a case-by-case basis, if requested by the recruited household. We
anticipate that only three or four appointments per day will be requested; this lower number of
scheduled appointments will be manageable. A secondary benefit to this procedure is that
callbacks will be made the day immediately following the respondent’s travel day rather than at
the respondents’ "convenience". This should insure that the travel day information is "fresh"
in the respondents’ memories and produce better survey results, especially if the travel diaries
have not been used.



The recruiting surveyors noted that they found it discourteous to not ask respondents if they
would participate in the survey and were uncomfortable not asking for the respondents’
cooperation. This feeling was supported by an EWG staff member who participated in the
pretest.  As a result, a line will be added to the survey recruiting banter asking for the
respondents’ cooperation in the survey. An example of such a request is:

We need information regarding weekday travel by households such as yours, and
we would like your cooperation in this study.

A brief pause after this statement will be indicated in the banter dialogue. This statement will
be at an appropriate point in the middle of the banter, pot at the end of the dialogue.

The travel diary collection forms used by the surveyors were printed so that they needed to be
tumed over vertically rather than tumed around horizontally to record the travel diary
information on the second side of the form. This was inconvenient for the surveyors and made
it difficult to read the second side of the forms when they were stapled together with the rest of
the household’s forms. Thus, when the travel diary collection forms are printed for the survey,
they should be oriented so that the top of the form is at the same edge of the paper for both the
front and the back of the form.

Finally, although not a problem, per se, it was noted that households agreeing to the survey
received their survey packets in plenty of time for their travel day even though it was not
possible to mail the packets for the pretest ten days prior to-the travel day as specified in the
scope of work for the project. Thus, it is recommended that the survey packet mailing time be
six to eight days prior to the travel day. This will have the added benefit of insuring that the
day one week prior to the assigned travel day is not mistaken by the respondent as the travel
day.

Problems Noted by EWG Volunteers for the Pretest

The spouse of one of the EWG volunteers for the pretest was confused about whether his trip
should be recorded even when he traveled with another family member (e.g., as a passenger in
an automobile). Because of the possible confusion, clarifying statements will be added to the
survey instructions and to the travel diaries.

One of the volunteers and the spouse of one of the volunteers were confused by the beginning
time of the trip requested in the travel diary. They recorded the ending time of the previous trip
by mistake. No simple, clear methods to clarify the time question are obvious. NSI surveyors
are well trained to note discrepancies in travel times and abnormal travel times (e.g., they
questioned one volunteer about a ten-minute difference between the travel time to a baseball
game and the travel time from the game). As a result, no modifications to the survey
instruments are recommended. Rather, the surveyors will be called upon to note major problems
with respondents’ understanding of this question and to probe for the correct travel times.



One of the EWG volunteers noted respondents’ reluctance to answer the income question on the
survey. As will be noted later in this memo, 5 of the 41 households responding to the pretest
refused to answer the income question. This refusal rate, 12.5 percent, is consistent with what
has been noted with many different types of surveys of different types administered throughout
the naiion. It would be possible to re-ask the question with broader ranges (i.e., corresponding
to the low, middle, and high income ranges for the St. Louis region) at the end of the survey.
However, NSI's experience is that a "No" to a request for income information means "No!",
and that further probing will only antagonize the respondent. As a result, it is recommended
that the income question not be re-asked if it is initially refused.

Finally, a message requesting that a volunteer call NSI's 800 number was left on one volunteer’s
answering machine. While this will continue to be used as a "last resort” in contacting a
respondent to collect travel diary information, messages on answering machines will be used to
inform respondents that attempts are being made to contact them. Specifically, for respondents
with automatic answering machines, a message will be left on the machine on the final attempt
of the evening to contact the respondent. The message will state that "...we are sorry we missed
you and we will attempt to contact you again tomorrow...".

Other Problems With the Pretest

Since the actual travel survey will take place over three months, a date should not be shown on
the survey packet cover letter. Consequently, the date on the example travel diary should be
updated to reflect a travel day approximately one-half way through the travel survey (e.g.,
Wednesday, October 10, 1990).

There was a problem consistently identifying incidental trips or stops. Several decision criteria
have been established relating incidental trips to the amount of diversion from the normal route
for the main trip, the purpose of the stop, and the duration of the stop. Specifically, incidental
stops are indicated by:

* Stops made en route for incidental purchases of gasoline, cigarettes, newspaper,
etc.

° The stop was made along the normal route taken for another trip (or within two
blocks).

i The stop involved a small amount of time (under two minutes).

Traditionally, serve passenger trips for, say, carpooling, have been included as incidental trips.
These trips were normally collected as part of the survey and later "linked" out of the travel
data. However, many present serve passenger trips are made for purposes like taking a child
to daycare. These serve passenger trips should be considered actual trips for modeling purposes
since they are often made for reasons other than convenience. Establishing additional decision



criteria to distinguish the "non-incidental” serve passenger trips from the incidental serve
passenger trips would be cumbersome and place a large burden on the surveyors. As a result,
it is recommended that the three decision criteria listed above for determining incidental trips
be retained and that all serve passenger trips be collected as normal trips. Any linking out of
serve passenger trips should be done on a case-by-case basis by EWG personnel trained in travei
modeling (rather than automatically using a computer program).

It was discovered that the trip purpose for the first trip made by each traveler could not be
determined if the starting point for travel was not "Home". To solve this problem, a question
and recording box will be added to the travel diary collection form used by surveyors requesting
the starting trip purpose if the starting location is not home. The trip purpose codes used for
the destination of trips will be used.

Several additional modifications to travel survey forms are recommended. The pretest travel
survey forms showing all suggested corrections are included in Appendix A.

Finally, NSI has requested that the surveyor training manual be updated to include land-use
codes.

Proportion of Respondents Interviewed and Using Diary

The travel survey person data were summarized by diary use and by whether or not the person
was interviewed. The results of the summary are shown in Table 3.

Table 3
SUMMARY OF RESPONDENTS INTERVIEWED AND USING DIARY

Persons Making Trips

All Persons Number Average Trip Rate

Diary used?

Yes 67 64 4.4
No 36 11 1.5
Interviewed?

Yes 43 35 4.5
No 58 40 3.5
Interview A

16 or Older

Yes -~ 35 4.5
No -- 28 3.8




The data summarized in Table 3 regarding diary use shows that about 85 percent of the people
making trips in the pretest used the travel diaries. This is a very high "compliance” rate that
shows that people participating in the travel survey followed the directions. Thus, no changes
to the directions regarding diary use are suggested.

Those people who did not use travel diaries, but made at least one trip during the day, made
substantially fewer trips as shown by their low average trip rate. There could be two reasons
for this fact. First, the people who did not use the travel diary might have known that they were
making very few trips and did not bother with the diaries. This case should not negatively affect
the travel survey. On the other hand, if the trip rate is lower because people who did not use
the travel diary forgot trips, a systematic bias would be introduced into the survey. It is likely
that trip rates for non-diary users will be lower than for diary users for both reasons.

Table 3 also shows that 47 percent of the people participating in the travel survey were
interviewed. When only those people 16 years of age and older are considered, 56 percent were
interviewed. The average trip rate for respondents 16 years old and older who were interviewed
was about .7 trips per day higher than the rate for those who were not interviewed. This
suggests that every effort should be made to interview all respondents age 16 and older in order
to reduce the amount of bias introduced into the survey because of "missed trips”.

Cost and Time for Pretest

Two surveyor productivity measures are summarized by the Travel Survey Management
Information System (TSMIS) used in the survey. A total of 23.5 hours of surveyor time was
required for the pre-survey qualification calls, and 59.5 hours was required to collect the survey
data. The number of agreements to the survey averaged 2.2 per hour of pre-survey qualification
calls and the number of completed surveys averaged .7 per hour of surveyor time. We
anticipate that the completed surveys per hour will increase to 1.0 to 1.2 once the full survey
begins and the number of scheduled collection times is reduced.

The total cost incurred by NSI for the pretest was about $4,400, or $107 per completed survey.
The total cost includes surveyor training time, all surveyor time, supervisory time, sample data
base management (using TSMIS), preparation and mailing of travel survey packets, editing and
coding of surveys, data entry of survey data, and senior management time.

Surveyor Monitoring and Supervision

Surveyors were closely monitored during the pretest. This is perhaps best evidenced by the
immediate halting of the recruiting process when one of the surveyors could not provide a clear
and concise explanation of the East-West Gateway Coordinating Council.

In addition to the direct monitoring and supervision of the surveyors during the pretest, the

productivity of the surveyors was monitored through the TSMIS. The standard reports produced
by TSMIS regarding surveyor productivity are included in Appendix B. The TSMIS
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productivity information regarding the interviewers used for recruiting is summarized in Table
4. Five surveyors were used for recruiting. Of the three surveyors performing most of the
recruiting (surveyors 2, 3, and 4), surveyor number 3 appears to have a substantially lower
productivity rate than the other two. In the actual survey, such results would be a cause for
retraining or reassignment of the surveyor. However, it should be noted that in the pretest,
surveyor number 3 was assigned the bulk of the callbacks when there was no answer on the
initial call. Thus, the low productivity rate for surveyor number 3 was probably more related
to the candidate households called rather than poor recruiting skills.

It should be noted that the total for the Telephone Interviewer Productivity report included in
Appendix B does not seem to match the sum of the results of the individual surveyor reports.
This is for two reasons. First, the telephone recruiter identification was not coded or miscoded
for three households. Second, although the report line titles in the total summary section are
identical to the report line titles in the individual report sections, they are actually summarizing
different information. Some corrections and modifications are being made to the TSMIS.

gl?llgevdl'iYOR PRODUCTIVITY SUMMARY (RECRUITING CALLS)
Percent
Households Percent Refusing/ Hours Productivity

Interviewer Called Agreeing Other Worked Rate!
1 30 2000 % 80.0 % 4.0 1.500

2 127 14.2 85.8 6.5 2.769

3 107 7.5 92.5 6.0 1.333

4 136 13.2 86.8 6.0 3.000

5 8 25.0 75.0 1.0 2.000
Other 3 0.0 100.0 i -
Total 411 127 % 873 % 23.5 2.213

! Productivity rate is the number of households agreeing to participate per hour of surveyor time
worked.

Table 5 summarizes the TSMIS Field Interviewer Productivity report included in Appendix B.
As can be seen in Table 5, two interviewers performed most of the data collection. Although
too few households were called to draw solid conclusions about whether or not an interviewer
was systematically obtaining fewer trips per household (e.g., through insufficient probing) or
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whether an interviewer’s productivity was substandard, the report will be valuable in the actual
survey for making these determinations.

gf;lii’%YOR PRODUCTIVITY SUMMARY (DATA COLLECTION CALLS)
Households Average Hours Productivity

Interviewer Called Trips/Household Worked Rate!
1 23 6.87 29.0 0.793
2 2 2.00 2.5 0.800
4 5 5.60 9.0 0.556
6 10 8.40 19.0 0.526

10 1 10.00 - =
Total 41 6.93 59.5 0.689

! Productivity rate is the number of completed surveys (households called) per hour of surveyor
time worked.

Editing and Coding

Survey editors reviewed the draft editing and coding manual developed by Barton-Aschman.
Editing and coding were performed simultaneously in order to minimize the handling of survey
forms. The primary coding activity was the assignment of land-use codes based on the "kind
of place” response on the travel diary. Most remaining responses on the travel survey are "self-
coding.”

Editors noted several inconsistencies in responses on the travel survey forms. Those forms were
returned to surveyors for clarification and/or correction. In addition, several walking trips that
should not have been recorded (i.e., walking trips to locations other than work) were "lined out”
by editors to prevent their inclusion in the keyed travel survey data.

Survey Results
Table 6 summarizes the distribution of surveys by day of week. As can be seen, the number

of households agreeing to the survey was almost equally split among the three travel days. On
the other hand, the number of completed surveys was slightly biased toward Wednesday.
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Table 6

TRAVEL DAY DISTRIBUTION
Day of Week Agreed Percent Completed Percent
Tuesday 17 33 % 12 29 %
Wednesday 17 33 16 39
Thursday 18 33 13 32

In the pretest analysis meeting, it was decided that Tuesday, September 4 (the day after Labor
Day) should not be used as a travel day and that the households for that day should be
distributed to other Tuesdays. Since Tuesday, November 6 (Election Day) will not be used as
a travel day, there will be nine Tuesdays, eleven Wednesdays, and eleven Thursdays included
as travel days. In order to maximize the likelihood of obtaining a survey with an even
distribution of samples across travel days, Tuesdays will have to be over-sampled. Thus, the
recommended number of households to be recruited by day of week is as follows:

Number of Minimum Number of
Days of Week Travel Days Recruits Required
Tuesday 9 52
Wednesday 11 43
Thursday 11 43

Table 7 summarizes the number of households resulting in completed surveys by automobile
availability and household size. The table is too sparse to make a reasonable comparison to the
expected number of households by automobile availability and household size for the region (as
summarized in the technical memorandum for Task Bl). However, Table 8 compares the
percent of households by automobile availability and the percent of households by household size
from the pretest to the expected regional distributions.

As can be seen in Table 8, the pretest distribution of households by automobile availability does
not match the regional distribution. There is an undersampling of zero automobile households
and an oversampling ¢ = two or more automobile households. The difference in the distributions
could be caused by several reasons. The most crucial would be an inherent bias in the sampling
procedure that would cause an underreporting of the zero automobile households. However, the
undersampling could also be caused by other factors that are not as crucial and might disappear
when the actual survey is taken. These factors include a bias due simply to the small sample
size (41 households) or by the high percentage of continually busy/no answer outcomes discussed
previously. Specifically, since zero automobile households are more likely with smaller
household sizes, it is possible that all members of the household would be more likely to be
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away from the home in the summer when it is more pleasant outdoors. This is supported by the
undersampling of one-person households. During the actual survey, it is likely that the
percentage of zero automobile households and one-person households will increase as the
percentage of continually busy/no answer outcomes to pre-survey recruiting calls is decreased.
Finally, the undersampling could be caused by a bias in the "observed” regional data. The
regional data are based on 1980 Census data and, as a result, could overstate the percent of zero
automobile households. It is quite likely that the percent of zero automobile households has
decreased since 1980. Nevertheless, the results of the pretest suggest that the survey be closely
monitored for biases in the distribution of households by automobile availability.

Table 7
DISTRIBUTION OF PRETEST HOUSEHOLDS
BY AUTOMOBILE AVAILABILITY AND HOUSEHOLD SIZE

Household Size

Automobile
Available 1 2 3 4 5 + Total
0 0 1 0 0 0 1
1 7 6 2 0 0 15
2+ Q0 8 ] 1 4 PA)
Total 7 15 8 7 4 41
Table 8

COMPARISON OF PRETEST AND REGIONAL DISTRIBUTIONS OF HOUSEHOLDS BY
AUTOMOBILE AVAILABILITY AND BY HOUSEHOLD SIZE

Automobiles Available Pretest Percent Regional Percent
0 2 % 13 %
1 37 44
2+ 61 43
Household Size Pretest Percent Regional Percent
1 17 % 26 %
2 37 31
3 20 17
4 17 15
5 10 11
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The distribution of households by household size from the pretest is reasonably close to the
expected regional distribution, especially considering the size of the pretest sample. The results
show that there might be a slight undersampling of one-person households. Again, this under-
sampling might be directly related to the high percentage of the busy/no answer outcome to the
pre-s. ey qualification calls.

Tabi  ummarizes basic results from the coded and edited household ~=cords. Some of the
rates that can be determined from the data presented in Table 9 provide preliminary insights into
the representativeness of the travel survey data. However, all of the conclusions drawn from
the rates presented below mus: be tempered by the fact that they are based on data from only
41 household samples. No :tistical significance is placed on or claimed for the rates
summarized below.

“able 9

?RETEST SUMMARY RESULTS

Iter Summary
Number of households 41
Number of people 111
Number of people aged S or older 103
Number of visitors : 0
Number of listed 33
Number of unlisted 8
Total trips' 290

! Based on trips summarized on household forms by interviewers.

The a+ rage household size calculated from the data summarized in Table 9 is 2.7 persons per
household. This is higher than the estimated survey area average household size: 2.64 persons
per household. The high average household size is due to the undersampling of one person
households. Again, this undersampling is probably due to the high percentage of continually
busy/no answer outcomes to the pre-survey recruiting calls caused by the short pretest time
frame.

The average trip rate is 7.07 trips per household. This corresponds to an average trip rate of
2.61 trips per person per day. In comparison, the average trip rate based on the 1964-65 St.
Louis survey was 2.36 trips per person. Thus, the per person trip rate based on the smail
pretest sample is about 10 percent higher than the 1964-65 trip rate. Note, however, that the
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pretest trip rate is based on "unlinked" trips. The trip rate will decrease as the change mode
trips are "linked out" of the data.

Although the pretest trip rate is higher than the 1964-65 trip rate, it seems to be low. The 1985
trip rate for Denver was 3.0 trips per person and the 1986 trip rate for the north New Jersey
region was 3.1 trips per person. Preliminary results from the 1990 Bexar County (San Antonio),
Texas travel survey show an average rate of 3.3 trips per person per day.

Several factors probably contributed to the low trip rate. Since the pretest was performed in the
summer, school and school related trips were low. The addition of these trips would increase
the rate. In addition, the underreporting of one-person households would tend to decrease the
average trip rate since, on a per person basis, one-person households make more trips than two-
person households. Finally, one of the EWG volunteers mentioned that the weather was hot on
their travel day. Hot weather decreases travel for many people.

Nevertheless, the seemingly low trip rate reemphasizes the need to probe for easily missed trips
and to collect the survey data as soon as possible after the travel day to minimize forgotten trips
by respondents who do not use their travel diaries.

Table 9 shows that there were 33 households with listed telephone numbers included in the
survey and 8 households with unlisted numbers. In other words, 80 percent of the completed
surveys were obtained from households with listed telephone numbers and 20 percent from
households with unlisted numbers. In comparison, data from SSI show that about 72 percent
of the households with telephones in the region have listed telephone numbers. Thus, the survey
seems to be oversampling households with listed telephone numbers.

It is interesting to note that this oversampling of households with listed telephone numbers
should decrease as the undersampling of low income households (documented below) decreases.
The geographic area with the lowest percentage of households with listed telephone numbers is
St. Louis City. Average incomes within St. Louis City are generally lower than incomes in
other parts of the region.

Table 10 summarizes the number of households by income group. Income groups O through 2
can be aggregated to the low income tertile, income groups 3 through 6 form the middle income
tertile, and income groups 7 through 9 form the high income tertile. The surveyed distribution
of households by income group (normalized for households refusing to report their incomes) and
the expected regional distribution are shown below:

Tertile Pretest Percent Expected Percent
Low income 25 % 33 %
Middle income 36 30
High income 39 37
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As shown above, the low income group was undersampled in the pretest. This finding is
consistent with the undersampling of zero automobile and one-person households reported above.
It is expected that the representativeness of the sample will improve in the actual survey as the
percent of continually busy/no answer telephone call outcomes is decreased.

Table 10
HOUSEHOLDS BY INCOME GROUP
Income Number of
Group Income Range Households
0 Less than $10,000 2
1 $10,000 - $14,999 2
2 $15,000 - $19,999 5
3 $20,000 - $24,999 3
4 $25,000 - $29,999 2
5 $30,000 - $34,999 3
6 $35,000 - $39,999 5
7 - $40,000 - $49,999 6
8 $50,000 - $59,999 3
9 $60,000 or more 5
R 5

About 12.5 percent of the households refused to report their incomes. If this rate continues into
the actual survey, there will be about 175 households that do not report incomes. As a resuit,
only about 1225 households will be available for the trip production model calibration. This
"loss” of households in travel surveys due to nonreporting of income is normal. For example,
in the New Jersey survey, only 1325 of 1505 households surveyed (88 percent) reported their
incomes.

The nonreporting of incomes will slightly reduce the statistical significance of the trip production
model or any model stratified by income group. However, it should still be possible to calibrate
a reasonable trip production model. When the sample size for the survey was originally
designed, 1500 households were suggested. This number was based on being able to estimate
the average regional trip production rate with an overall statistical significance level of +5
percent at the 95 percent confidence level along with experience in calibrating trip production
models using samples of this size. Trip production models previously calibrated by BA (e.g.,
in Denver and New Jersey) were based on survey data that included the loss of households due
to the nonreporting of incomes. Because of budget constraints, data from only 1400 households
can be collected in the St. Louis survey. This will reduce the expected overall statistical
significance level to +5.2 percent at the 95 percent confidence level. Although the combined
effect of the reduction of samples and loss of households due to nonreporting of incomes on the
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statistical significance of some income group-household size cells might be exacerbated, the
overall cffcct on the trip production model should be siight.

The loss of households due to nonreporting of income will also affect the trip attraction model.
Data from surveyed households will need to be expanded to the region to calibrate the trip
attraction model. Expansion factors will probably be calculated based on the distribution of
households by income group and household size. Thus, any households not reporting incomes
will be lost for the calibration. However, the effect of this loss of households was "accounted"
for in the specification of the survey size based on experience in other areas.

Table 11 summarizes the percent of trips by trip purpose for both the pretest and the 1964-65
travel survey. The pretest trip data were processed using dBase and summarized by typical trip
purposes for Table 11. These preliminary results suggest that the proportion of non-home-based
travel is growing in the region at the expense of home-based travel. The high percentage of
home-based work travel for 1964-65 is unusual. In contrast, the percentage of home-based work
travel from the pretest seems to be low. In general, we have found the percentage of home-base
work travel to be in the low 20 percent range for the 1960s and increasing over time. This is
in concert with the increase in two-worker households over the last 20 to 30 years.

Table 11
PERCENT OF TRIPS BY TRIP PURPOSE

Percent of Trips

Trip Purpose Pretest 1964-65
Home-based work 20 % 30 %
Home-based other 51 54
Non-home-based 29 16

Table 12 shows a breakdown of the travel survey data by mode of travel. Although no data are
readily available for a comparison, the breakdown of trips by mode seems to be reasonable.
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Table 12
PERCENT OF TRIPS BY MODE

Percent
Mode of Trips
Auto driver 69%
Auto passenger 27
Transit 2
Taxi 0
School bus 1
Heavy truck 0
Walk to work 1

Modifications to §11rvey Methodology and Forms

Based on the information outlined in this memorandum, some modifications will be made to the
survey administration and the survey forms. Modifications will be made to the Interviewer
Manual and the Coding and Editing Manual to implement the changes in the survey
administration. Changes to survey forms will be implemented by EWG staff. Copies of the
survey forms used in the pretest with modifications marked are included in Appendix A.
Finally, some changes will be made to the TSMIS.

taskbS.mem
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Appendix A
CHANGES TO TRAVEL SURVEY FORMS
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CH9 s

=11l East-West Gateway
1= Coordinating Council

- REGIONAL TRAVEL SURVEY

INSTRUCTIONS

This survey has two parts.

Part 1 - Household Data (white) contains information about you and your
household. Some of the information has already been filled in based on our
telephone conversation with a member of your household

Part 2 - Travel Diaries (blue) on which to record travel for each member of your
household or out-of-area visitor to your household on the travel day. This travel diary
can help a busy person keep track of his/her trips throughout the day. It will also
speed up the telephone interview when we call to collect the travel data for your
household. N

+ Please ask each member of your household and out-of-area visitor to your
household to carry a travel diary with him/her on the trai\;el date and to record
. iy e \[ P , w; of‘

each trip a&gs '1t is madey (even if ke trip is wmade puother ruscmbev

+ Please keep a travel diary for household members and visitors five or older who
are unable to fill out the diary themselves.

« Be sure to record the person’s name and person number (from Part 1) on the
travel diary.

+ A person should use extra diaries if one is not enough.

« A sample trip diary for the trips in the following example has been included in
this packet: '

EXAMPLE:
YOU LEAVE HOME AND DRIVE YOUR CHILD TO THE DAYCARE CENTER (1)
THEN YOU DRIVE TO WORK (2)
THEN YOU RIDE TO LUNCH WITH YOUR BOSS (3)
THEN YOU TAKE A BUS BACK TO WORK (4)
THEN YOU DRIVE TO THE DAYCARE CENTER TO PICK UP YOUR CHILD (8
THEN YOU AND YOUR CHILD RETURN HOME (6)

If you have any questions, call the Travel Survey Office toll-free at 1-800-447-8287.

For your convenience, we will call you within three days of the travel day to collect
our information. All of your answers are strictly confidential.

THANK YOU
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TRAVEL DIARY
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INSTRUCTIONS:

« Record tilps in the order you make them.
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NAME: JOHN DofE 3 \
lnclude the spacitic information requestad for each uip. N
I ANGE ¥ .
TRAVEL DAY: TUESDAY, . UNE 1 E T : Wemrsspay, :] i :
OeT086R 10 * Do not record walking or bicycle trips except if you walked \
My first trip today began at: .ﬂor rode your bicycle all the way to work. g R i
n
m,“o"“’ « Al the end ol your travel day, leave all completed diaries Q N
; .
[:] Other location as shown below (i not home) in a convenient place at home so they will be available when L\l
the interviewer calls.
Neame of Place
‘‘‘‘‘ B « Use the back of this card and an extra card, if necessary.
Address or Inlersecting Stieets
+ Il you have any questions about completing this travel
Chy State Zlp Code diary, please call our toll-free number: 1-800-447-8287
IF DRIVER
e KIND OF PLACE PURPOSE of tri TIME of trip MODE of travel number in
WHERE did this trip end? g%?::nlg:,r;logo.c::’re; (Cheok one) P (Cg::l;th (Check one) ('n‘éﬁzlflgm
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wm e DEN ML | 1y o awe [[|GShre HER ) o s (oo anplkepimotoryce
""‘ ° EVENTER, DA\‘ : hool j ck up/drop off e 1.50 O Taxt
UNDELL AND VAND NT \ Padeenger et
Kadisss orintersscting Stissts ——— | CENTER 'f,;[',:.',;‘ | END CD] ﬁi’;ﬁ;"ﬁ:ﬁ:k 2
ST- LoJvis Mo ?3‘08 0 Eoct':d. °|"° <K Putfos€ TU e .09 [ Walk or Bike {to work)
Cly  Siale p Code at Meal a lcggf/%’of”f =2 2 YN 0] Other:
sturn Home [1 Job Related  ©45* #ntetd] d
BEGIN Drver (auto/very/plckup/motorcycle)
EAST-WEST GATEWA“ cC Go to Work O Chanro Mode (e g. Auto [ Passenger (autoAan/plckup/motorcycle)
Name of Place | OFF ICE 8 22,‘:22:"0 D‘:’Io:.upldrop off B : IO @IB Public Bus
: Taxi
}a‘ny{lbls?ﬂ:!nlg%!gsoﬁA!L“_ BU“—DlNG 8 g:'c.lca,l'/," Passenger - END g achoof Putk l
eavy lruc
ST LDUISS‘GMO %! og .| A U’g;';":';"" 8 :25@ Bg‘:‘l:'or Bike (1o work)
(] Aeturn Home [] Job Related BEGIN iver (auto/verypickup/motorcycle)
UNION STATI ou Ocotowok O Cg‘“r’ Mode (e.g. Auto Passenger (suto/ven/pickup/motorcycle)
Name of Place ™~~~ = RESTAURANT [D] ghgppl'no D‘; Ic:.Up/dlop o I 55@ 8 ft’ub||lc Bus
choo! [ - .- ey
MARKST AnD *“ T (3 Personal Passonger “TEnD DS::\ool Bus
Ads?;.”;.:l;"g"““ﬁa s '05ﬁ3' 3 0 See;:l:llﬁlonal 8 Hoavy Truck
. MO O Walk or Bike (to work)
Chy State b Code Eat Mol 11 05 €M) orhe:

OVER



HOUSEHOLD DATA Mok Dow L Travel Day

=1l Easl-West Gateway : —
III=2 Coordinating Council | Line 4 (/] -
71 ey 10
LEFT

Please answer the following questions about your 5. How many cars, pickups and vans are generally available

household: for use by this household?

1. Is tha address label at the right correct? u. What was the combined income lrom all sources lor all
members of your household In 1989 (please_gbec/‘;(lhe
appropriate | below)? L Cre

2%

2. How many people live In this household? ‘

: . 1 Under $10,000 # [ $30,000 - $34,999

3. How many people are 5 years old or older? ‘6 JA $10,000 - $14,999 5 T $35,000 - $39,999

¢. [1$15,000 - $19,999 4 A $40,000 - $49,999

4. How many visitors from outside the area are staying

with you on your travel day? /. 1$20,000 - $24,999 .« |A'$50,000 - $59,999

2 {4 $25,000 - $29,999 \j: [ $60,000 or more

Please fill out the following table. Complete one line for each member of your household. Each line of the table begins with a person number. Please be sure that
the person number on this form corresponds to the person nuinber on each persons travel diary. .

[ RELATION 10 HEAD OF HOUSEHOLD \CENSED EMPLOYMENT STATUS (check as many boxes as spph) B
fERGR| tead ot 8pouses Other Member of Outol- Area | AQGE | BEX | Lol eal Employed Employed Employed 2 or
Household Partner  Child Household Vishor Full Time Part Time More Jobs 1B simaker  Retired Student Other

' o1 ® OulQws | g O 0 n n 0o o

‘ 02 o o 0 » Cm | Qves 0 ! 0 0 0o o o
03 0o o 0 » Owm | Bves o o 0 0 n o o
o4 o o 0 0 Clw ] Dyes 0 O 0 O o o o
0s o o 0 (1 Ou | Qves 0 0 o 0 o o o
o8 O 0 0 no Cw | Hes 0 0 0 r n oo
or o o O rl QuiDws | 0 O 0 o o o o
o8 0o o 0 [l Qu [ Dves 0 0 0 0 n 0 o
09 o o 0 0 O | Qves 0 0 0 0 o 0o 0O
1 a o 0 0o 5 M EE’ 0 0 . 0 o o 0




et
m=
o—

[3%]
L

Flr'st

Went
To:

Thfn
Went
To:

Then

Wint
To:

ast-West Gateway

E
Coordinating Councli

TRIPS FOR PERSON NUMBER:
(use person number from household data form)

NAME:

TRAVEL DAY:

My first lrip today began at:
W Home

D Other location as shown below @ not home)

Name of Place

Address or Intersecting Streels

Chy State Zip Code

Yy -, %

TRAVEL bIARY
- v' ‘ 203 .
INSTRUCTIONS:
|,
i vl Hecord tiips #n the order you make them.
l
b tlon requested for each trip.

;¢ Include the specitic Infor

Sl T'Ho iot recdtd walking or blcycle trips excepl It you walked
~;‘ ‘of rode yout bicycle all the way to work.

ity i A( th end of your travel day, leave all completed diarles
" In & cohvenlent place at home so they will be dvallable when

f. : the Interviewer calls.
‘Jl .
'f‘."i * & Use the back ot this card and an extra card, if necessary.

1!
A It you have any questions about completing this travel
Lo .J’ dlary, please call our toll-free number: 1-800-447-8287

;:o&ur yous rip even "\PP {is u~adle with anefbiey pnamtber Y N/l‘”)

IF DRIVER
KIND OF PLACE PUH o‘ Mp TIME of trp MODE ol travel number in’
Circl AM
WHERE did this trip end? g?::mg;nci.o go:'t:'re ; (,C:t“ ( gf 'gM) (Check one) nn\éﬁa'gloc'o‘:m
O Return Hor.no 0 Job mlilod : BEQIN [ Driver (sutoivary, Ickup/molotoyole)
{J 8o to Wark U'C it Modo (og Auto M [ Paseenger (adoﬁawplokuplmo(ovcyelo)
Name of Place a Shopping ° lj pkk Up/dlop oﬂ : PM g :u“blllo Bus

[ Pereonal o 1 END [ 8ohool Bus
Addiess of nlersecling Stieals [] Heavy Truck

DNOOIM“OM‘ .'; e AM 10 Wall( or Blke {to work)
CRy Slate  ZIp Code Eat Meal - a1 PM |0 Other:

0] Return Home O] Jog ﬁoHoJ 1 Delver (aut kup/mot |

Ogoto p‘{v}’,"‘ 0 ctian o Modd (0.0 Auto | BEON B p..::.f;..m'i,v"':.v‘:,’.’éuu.m‘ztiyd.,
Name of Place o l:l Pk ubIJrop ol L M || Publio Bus

Oe | © Palseng —_—
Address of Inlersecling Slieefs oreone’ - : ENQ | gao;hool Bue

DﬂE’c";"'b'".l amig Wulk or Blko fto work)
Clty Shate Zip Code ot Mea v —t __PMIO Other:

[ Return Homo D JbH ﬁoldcd BEQIN [ Driver (autoivarvplokup/motoroycle)

8 Qo to Work - U CH‘ Modo (0.9. Auto M O Passenger (ndo/vp':rvp'l,{: kusp/motorcycle)
Narie of Place O sc 8"°pp|"° o planrp) op ol —PM 8!;::« oo

o Ponom. "'r e END ] 8ohool Bus -
Kddress of Infersscling Streels ? ] Heavy Truck

City Stale Zip Code

Recreational o
[ Eat Meal ] e N i i ___PM|[) Other:

AM |0 Walk or Bike (lo work}

- oo



8

KIND OF PLACE : : e aa
WHERE did this tip end? (Resteurant, doctor s PURPOSE of trlp TIME of i MODE of travel number in’
office, grocery slore) { heao one) or PM (Check one) vehicle
_ . _ ’ (include seff)
[ Return Home [ Job Related
BEGIN {1 Ditver (sutopvan/plckup/motorcycle
@ S H (Slf?o':plwn:'k D,E'g:,’;f’ Mode (0.9 Auto AM E]J Passenget (GMONanlplokuplcht:nzyclo)
Then 8 School DPP:ﬂt.trl‘pl.d'wp off . PMInQ ?:3"" Bus
Wiy |07 o7 Waiescting Straets 0 ';"‘,",‘;" ? Enp | School Bus
Teol,“ : Ro%(::utlond M : g Hoavy Truck
© oy Stale " Zip Cods : [ Eat Mesl s — P 8 iy Blke o work)
3 Return Home 3 Job Relaled
5 0 Qo to Work 1] Change Mode (e.g. Auto BEGIN 8 Detver (autoivar/plckup/moloroycle)
Namé sl Place—— —— — — [ Shopplng 10 bu.? Passsnger (autovan/plckup/motorcycle)
01 School {1 Plck up/drop off AM 1] Public Bus
Then D PC 00 | Pn..ng.g peo “—J—PM D Toul
Wl Addiess oi Infersecting Slieels O s:::‘::;‘ i END [ school Bus
TGOI'“ Dﬂeouﬂloml L AM B ;"V'T:Y "BuI:k N
. C Eat Meal i . alk or Blke {to wor
ity Slale Zip Code ol Mes R — i PM I Other: :
. 1 Return Home [l Job Hélated
_ BEGIN ] Diiver (autofvan/plckip/matorcycle)
6) ] Go to Work  [J Changé Mode (e.g. Aut Ny
(8) |amsarrues——— L] Gotowork [ Chanpe Mode (o0 futo ant |5 Eosaenger (sutohvaniplokup/mtoreycle)
Then 8 School DPP“:‘:‘.‘,"”’.",WP oft —i PMIO Ten
W!mt Address of Inteisecling Slieels O ::'0.‘:3" o ""M'»' ° END 8 a°h°°‘]!3“‘
‘ N L eavy Truck
To: ) DRE“’;A‘"""“‘ ik AM |03 Welk or Blke {to work)
CRy Stals 2ip Tode et Meal B —1PMIO Other:
O Return Homé E1T3E Fistated
@ ] Go to Work. 8] Cttln é Mode (e.9. Auto BEGIN 8 g:'::.l"(.\.::o(/:&r;lxlo:lu%r:o{owyolo)
Nams ol Place - Ol Shopplng 3t 0 bue} AM o an/plckup/motorcycle)
Then " B3 Plok up/: . ] Publio Bus :
' 1 school '!’.l:r‘up/mop oft PM | Taxt
. n =t
Wernt |Addiess of Inlersecting Stiesls™ ~ B SZL'.‘.’I}" ' v END £ School Bus
To: Recreational .?[, N AM 8 a,nvy Truck
Chy Stale 7ip Coda ] Eat Meal -Ei ‘. 5 : PM a 0';.':" + Blke (‘0 WO(k)
[ Return Homé [1Uob Helated
@ 0 Go t- Work - [J Chinge Mode (0.g. Auto BEAIN 8 Lriver (sidolvarvplokup/motorayole)
B Passenger (auto/var/plckup/motoroyole)
Rame of Place (1 Shopplng ; {0 bus} AM o
Then B aroppnd E3 biok uisdrop of . AMIC] publio Bus :
| () Personal - . «Phbsenger P ——— |0 Taxt
Went |Addiess of Ineiseciing Stisets a s<>c.|(a’!r/"l x g LA END O school Bus
To. Recreational }‘:t'&e;‘ AM Bu.?vy TlBuzk k
Chy State Zip Code (3 Eat Meal ’4{3“ MO o«?\::r ke flo work)
- [ Return Home {3 Job Related '
(?) (] Go to Work [ Change Mode (e.9. Auto BEGIN B gf,'::: (u:lo/van/pl:: ku;:/t:o'ovcyolo)
N‘.‘m‘a P‘;c—,*/'—' e e e D Shopplng ¢ 'o bu; AM ng v (.\ «-ﬂ/p c up/mo!orcyclo)
Then [ scheol - E1Plok upidiop ot . PM | Publio Bus
l Ol porenel - Paswenger =" D Tu
v\{_em Addisss of Tlerescling Slieets ' 0 soclalf Ay END 8 Do B
o: Recrestional - }i ! amlo osvy Truc
s Walk or Blke {to work
) Cly~ Slefe Zip Tode D Eat Mol 5; N i _PMIO other: i :
)

LY IR




-

(4)

Th:m

Wenint
To:

(®)
i)n

Went
TJo:

(6)

Th?n

Went
TJo:

Th?n
Went
To:

Then

Went
To:

(o)

Th?n

Wen
To:

KIND OF PLACE

PURPOSE of trip

TIME of urip

MODE of travel

IF DRIVER,
number in

WHERE did this tip end? Rest {. doct i
V gt(?:e?‘gv‘onceryoﬁgrlo; (Check one) (Cgfllghﬁ)M (Check one) i V?I;'C'U "
(include se
(3 Aeturn Home [ Job Related BEGIN 1 Dilver (autofvan/pickup/motorcycle) ) ‘
EAST—WEST GAT‘WA Y CC 0 Go to Work D'Ct‘;lnfo Mode (e.g. Auto g{’auongov (autovan/plckup/motorcycle)
Name of PTace ' OFFEICE a :h:ppllno 0 ; .c:'u Jdrop of 12 .45 Public Bus
91| WASHINGTON AVE, BUILDING  |[TPosonat  Passenger ' B fomeot B
Addiess of Inleiéectinig Strests - 1 soclal/ END @] Hi.:; n:;::k
ST. Ltons Mo 6310} n“”'“"m"‘ o (] Walk or Bike (1o work)
mr_.__-mm..ﬁ_,nac&”———- _} Eat Meal . 0 {3 Other:
(3 Return Home [ Job Related d
BEQIN Dilver (auto/van/pickup/motorcycle)
’: H‘_IT)#AP»DEN ScHool 8 Go to \;V°’k o) Cg:":r’ Mode (e.g. Auto 0 Passenger (sutoNan/plckup/motorcycls)
ame of Place DAY CARE 0 S::zg'no xf’.lck up/drop off 5.15 E@ {0 Public Bus
LINDELL AnD VANDEVENTER NTE Wheronl ssenger 2 M
Addiass of Infersecling Sfreefs™ CE L 0 Soclal/ [cdqmc Puefose 7o’ END 8] H:‘?r; n:::k |
lecreational
ST. LoUls . Mo 6310 ' of f »ﬁ £1 Walk or Bike (to work
G e 'Ziﬁ'(,'oaoh . [] Eat Meal Pice “l::/;':f’ j 5 35 3 Other: ( ) -
ﬂctum Home [J Job Related BEGIN dDrlvu {auto/van/plckup/motorcycle)
HQHE Oagotowoerk O Ch.ﬂr' Mode (e.g. Auto [0 Passenger (autoivan/pickup/motorcycle)
Namé of Place T [ Shopping to bus 5 Yo [0 Public Bus
Homeg (1 School [ Pick up/drop off : [SR ™
[ Personal Passenger END [ school Bus Z
Addiess or Infersecling Slreels [1 soclal/ 1 Heavy Truck
Recreational ] Walk or Blke {lo woik)
City Slafe Zip Code (0 Eat Meal ~§——:§§'@ 1 other:
(1 Return Home £ Job Related BEGIN 0 Diver (sutoMvan/pickup/motorcycle)
(0G0 to Work [0 Change Mode (e.9 Auto ] Passenger (autoNVan/plckup/motorcycle)
Name ol Place B :h:PP:no D“F,’ l::(‘.up/dlop o Sm [[:j] Public Bus
choo Toxi
orp | Passenger
Addiess or Inlersecling Slieels 0 S:::l:lr/‘. END 8 fﬁ?ﬁ:;k
[_]n'c'““"“" AM 100 Walk or Bike (1o work)
City 7~ Slate = Zip Cods™ Eat Moal : PM |00 Orher:
{1 Return Home [ Job Related BEQIN ] Dilver (auto/van/pickup/motoroycle)
] Go to Work T Change Mode (e.g. Auto [1 Passenge (sutoAan/plckup/motorcycle)
Name of Place - — B gh::pp'lna D‘:’I::(“up} drop of AM 8 Public Bus
choo Tax|
0orp il - Paseenger
Addiess or Inlersecling Slieels O S:::l::/‘ END 8 ls‘litcxlTBl::k
nﬂocwa"oml AM 10 Walk or Blke (to work)
City ~ 7 Slale ~ ~ ZipCode T T Est Meal i ____PMI0 Other: -
{1 Return Home [J Job Related BEGIN [ Driver (autojvan/pickup/motorcycle)
0 Go to Work [ Chenge Mode (e.g. Auto [ Passenger (auto/van/plckup/motorcycle)
Name of Place 8 gh:‘)PP"nq D';I::.upldrop o G:ﬂ 8 Public Bus
choo Taxi
Op | Paseenger
Address or Intersecling Slreels 0 S;::'l::/u END 8 lsiz':?;lﬁ:::k
Dﬂocmﬂon-l AM | 0] Walk or Blke ((o work)
Cily Stale Zip Code Eat Meal PM 100 Other:
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EAST-WEST GATEWAY
COORDINATING COUNCIL

211 WASHINGTON AVENU
<7 LOUIS. MISSOURI 83101
314 421-4220 6§18 274-272Q
=aX 314 231-6120

[Jun;/{\s, 1990 ](- o DATE

Dear Fellow Citizen:

Thank you for agreeing to take part in the East-West Gateway
Coordinating Council’s regicnal travel survey. Your participa-
tion in this study is important because the information whizh
vou provide will help plan for new and improved rocads and
transportation services for the St. Louls area.

As stated in the telephone call you received from a survey
team member several days ago, your household is one of a small
number of households chosen at random. All information
collected for thils survey is strictly confidential, and will
be combined with responses from other households to give us a
"snapshot" of regiocnal travel patterns. Instructions to
provide the information are included in the packet accompany-
ing this letter.

If you have :ny questions about the purpose of the survey or
apout *the travel diary, please call Mr. Martin Altman of
Tast-West Gateway at one of the numbers listed above or

Mr. Mark Dougias of NSI ~pll-free :t (800) 447-3273.
Thank you again for your time and cooperation.

Sincerely
A K
'y / N C
hES TS
/ﬂ/( Wad —
res Sterman
Executive Director

Stjnd [9‘/’ Thowas A. Vitla

[\.[e,l'Sv-\ H‘a.gna.u_ef

“HE ST, LOUIS AREA CCUNCIL OF GOVERNMENTS
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Firlst

Went
To:

TRAVEL DIARY
Sample Number

Sectlon V. Tslp Data

NOTES:
TRIPS FOR PERSON NUMBER:
(use person number from household data form)
NAME:
TRAVEL DAY:
() My first trip 1oday began at:
0 Home
3 Other iocation as shown below (X not home) Av«p
Name of Place (Z
— Trp Pos pese
Address of Intersecting Sueets (f act bhooe )
Chy State Zip Code
. _ KIND OF PLACE : TIME of tri IF DRIVER,
WHERE did this trip end? ) \ PURPOSE of lnp p MODE of travel number in
P ey aon (Circie one) Corbin” (Curcie one) vehicle
{inciuce seM)
0 Retum Home 7 Job Relsted gean (I N
; Go %0 V::d ] m Mode (s.g. Auto ; gﬁvﬂ (w\oN:‘N ui‘tluplmomydo)
Rame of Place 2 §chooll ¥ . " 'E'.“" up/drop off m 3 !;ub“c ) (o pickup/motorcycie)
Pers | o g ———— | 4 Taxi
Kddress of Infsrsecling Strests 5 Recreational 4\ END : Heavy TBr::k
6 Eat Meal AW’H':‘ - AM ;mmru Bike flo work)
Ciy State Zip Code 5?6;:,,..»&: PM :
¢ B | S
© ode (0.9. Auto 1 Driver (suto/van/pickup/motorcyole)
2 Shoppl to mokorcy
Nafe of Place 3 §choo|n° ’ ':bmmop ot o é Eﬁb Bon (ntabanipckin o)
Kddiess o7 Mersecting Shees 3 Becroutionsl END : Heavy ook
6 Eat Meal an |7 Walh or Bike flo workq
(o v Stale Zip Code PM (8 ‘
S o wen : &m Mode BEGIN
{s.g. Auto 1 Driver (suto/van/plokup/motoroycle)
2 Shoppl o bue ks E'“‘
Karme of Place : §chooln° 9 Pick q):ldrop oft . ;E:bdue ¢ an/plokup/ vole)
: 0
Kddisss o1 Infersecling Streshs Reoreational END : Heavy TBr\:u
6 Eat Meal A |7 Walk or Bike fio work)
o, 7 Stafe Zip Code Pu |8 |

OVER

gR1&HT
Back Smpe
3o Tof
EwcE 157



(7‘,‘/

DA g s
/ Z s

—~

Hovik
Ke \’( Travel Day

Listed Telephone? 1 YES 2 NO J

HOUSEHOLD DATA
Sample No.

Section |. Household Data

;
2 “’J'; gew’ Section lll. Trip Summary

Pleasws answer the following questions about your Ay© . 5. How cars, pickugs and vans are generally available
household: / \ j" " dors: Ave Lisy/ for 1his househaid? A Total vehlcula: rips —
. e L Usse sTRD h%/ "I'J st ‘.,,..& i;: ~i/ B. Persone Qe 3 and .l.jer meking Uipe . __
115 tho addiess tabel at the nght comeat?| QO Yes | . coré 1O 6. What wa3 the combined incomo from alt sources for ait C Porsone 8 and olde: + .+ making tips
) No TSetis LNBE of r hoid in 1989 N D. Compilete or incompiete imerview code
» R . Ba max. | members of your household in ool
2 How many people live i this househoid? ' - Section IV. Adminkstrative
4 @ Under $10,000 £ 8 $30.000 - $34.999 Lerave
3. How many people are 5 years old or alder? b A $10,000 - $14,999 ; B $35,000 . ..1999 « LA 'T‘:‘“"m‘d"“"'”"‘ mumbes
e 2 $15,000 - $19,999 , 7 $40,000 - $49,999 A, phone contacts:
4. How mary visttors from owutside the area are staying ( A $20,000 - $24,999 <4 & $50,000 - $59,999 Crae S Dae Tune Outoorme Indtade
with you on your travel day? e A $25000-$29993 8 $60,000 or rvxe § —_ .

Section Il. Person Data

Pleass fill out the following table. Complete one line for each member of your household. Each line of the table begins with a person number. Please be sure that

h , > .
the person number on this form corresponds to the person number on each persons’ ravel diary. B, £ Complated interview submitiad:
Oate: By:
rERSON AELATION TO HEAD OF HOUSEHOLD e | sex | ucensen EMPLOYMENT STATUS (circle e many as spply) mtnl; UsED 1 ceruty that eil the information on this form
ot AG Employed  Em, Employed VIEWE cofmect and tue
NUMBER | Spoues/ ~ Other Memberof  Outob Aree TOORIVE?| Ll e  Past Time  Mutile Jobs Homemaker Reticed Student  Other ? -
o m HEAD OF HOUSEHOLD - ! 2 ) . s o A PR BN T T TG gneture of intetviewed
= B 20,
02 2 3 N s 12;‘ ; 'Y(E)S 1 2 3 " s 8 7 ; 'Y‘EOS ; %S # 1 interview submitted incompiete. give reaeor
03 2 3 ‘ 5 Y LES 1 2 3 4 s s 7 P Ny
LRERT 1YES | 1YES
o4 4 S 1 ) 4 )
2 ! 2F | 2NO 2 3 ! N0 | 2N | L,ltnm.on FAIL  PASS
- - D.
03 2 3 ‘ s LS NS 1 2 3 4 3 6 7 ino | 3 Ny Dete. Initlals:
1M | o vEs YYES | 1 YES f Finu edk:  FAIL  PASS
o8 2 3 4 s 2¢ | 200 i 2 3 4 s s ? 28O | 2NO 6.
Date: Initials:
o7 2 3 . 5 tM|1YES ! 2 3 4 s s 7 1YES |1 YES e ) —
2F | 2NnO 2NO | 2NO
o8 2 3 4 s W 1 2 3 ‘. s s - JYES | iYes
w |2 2 ; wlme | . : A
~4
] 1 YES
10 2 3 A s Wi ' 2 3 s s e 1o AE | 2no




[/\/0 444»‘/451
—Remember |
r.—_——___—'-_—

Your Travel Day Is

Thursday
June 28

(4:00 a.m. to 4:00 a.m.)

Remember,
Have Every Household Member and
Out-of-Town Visitor Take A Travel Diary
And Keep A Record of His or Her Trips!

Thank You!

For further information call toll free:
=i} East-West Gateway
[II= Coordinating Council 1 -800-447-8287

29



Appendix B
TSMIS SURVEY PRODUCTIVITY REPORTS
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DAILY SUMMARY REFPORT#1 - TELEFHONE INTERVIEWER PRODUC

07 /066790

TELEFHONE INTERVIEWER ID # = 1

# of households called = 0
% of households agreeing = 0.200
% of haouseholds refusing or other

# of hours worked = 4. 000
Froductivity Rate = 1.900 (# of
TELEFHONE INTERVIEWER ID # = 2
# of households called = 127

% of households aagreeing = 0.142

“ of households refusing or other

# of hours worked = 6.500
Froductivity Rate = 2.769 (% of
TELEFHONE INTERVIEWER ID # = i
# of households called = 107

“ of households agreeing = 0.07%

% of hcuseholds refusing or other
&, Q00

1.333

4 nf hours worked

Froductivity Rate (# of

TVITY

= 0.800

households agreeina/hout)

= 0,838

households aareeina/hour)

= 0.925

households agreeing/hour)
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TELEFHONE INTERVIEWER ID # = 4

# of households called = 136
of housenolds agreeing = 0,132
% cf households refusing or ather

..
PR

5.000
T.000 (# of

# of hours worked
Froductivity Rate

TELEFHONE INTERVIEWER ID # = ]
# of households called = 8
% of households agreeing = 0Q.230

% of househalds refusina or other

1.000
2.000 (8 of

& of nours worked
Productivity Rate

TOTAL

% of households called = 2932

# of househalds unable to contact
% of households agreeina = 0.177

% of households refusing or aother

23,3500

e

Z2.217 (% of

& of hours worked
Froductivity Rate

= 0.868

households aareeina/hour)

= 0.750

households agreeina/hour)

118

0.82%

households agreeing/hour)
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CAILY SUMMARY REFORT #% - FIELD INTERVIEWER FRODUCTIVITY

G7/06/90
FIELD INTERVIEWER ID # = 1
HH # Households
Size ~Autos Completed) Ave # of Trips
1 0 0 0.000
! ! 4 2.500
1 2 0 0.000
2 0 0 0.000
2 1 3 8.&6&7
2 2 & 5.233
I 0 o 0.000
Z 1 0 0.000
K 2 4 7.500
4 0 0 0.000
4 1 0 0.000
4 2 2 12.300
S 0 0 0.000
3 1 O 0. 000
3 2 a 8.7350
TOTAL
23 6.870
# of hours worked = 29,000

1

Productivity Rate 0.792 (# of households completed/hour)

FIELD INTERVIEWER 1D # = 2
HH # Households
Size Autos (Completed) Avg # of Trips
1 0 0 0, 000
1 1 0 0,200
1 2 0 0,000
2 Q 0 0,000
2 1 0 0. 000
z 2 0 0.000
2 0 0 0. 000
z 1 1 4,000
Z 2 0 0,000
4 0 0 0. 000
4 1 0 3.000
4 2 1 0,000
5 0 0 0.000
3 1 0 0,000
g 2 8] 0,000
TOTAL
2 2,000
# of hours worked = 2.300

Froductivity Rate = 0.800 (# of households completed/hour)
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FIELD INTERVIEWER ID & = 4

HH # Households
Size Autos (Completed) Avog & of Trips
{ 0 0 .000
1 1 1 2.000
! 2 0 0.000
2 0 1 2,000
2 ! 0 03.000
2 2 0 0.000
3 0 Q 0.000
4 1 1 0.000
2 2 0 0.000
4 0 0 0.000
4 1 0 0.000
4 2 2 12,000
S 0 0 0.000
S 1 0 0,000
5 2 0.000
TOTAL
S . - 3600

2.000
0.556 (# of households completed/hour)

# of hours worked
Productivity Rate

FIELD INTERVIEWER ID # = b
HH # Households
Size Autos (Completed) Avg # of Trips
i Q 0 0.000
1 1 2 2.300
1 2 0 0. 000
2 Q 0 0. 000
2 1 Z £.000
z 2 2 10,0060
B! 0 O 0.000
Z 1 0 0. 000
2 2 1 2.000
4 0 0 0.000
4 1 0 0.000
4 2 2 16,000
S 0 0 0,000
3 1 0 0.000
3 2 0 (. 000
TOTAL
10 B.400

19.000
0.526 (# of households completed/hour)

# of hours waorked
Froductivity Rate

GRAND TOTAL
41 6.927

# of hoursz worked 592.500
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MEMORANDUM TO: Martin Altman
East-West Gateway Coordinating Council

FROM: David L. Kurth
Barton-Aschman Associates, Inc.

DATE: December 4, 1990

SUBIJECT: Task C.5--Verify and Process Survey Responses Computerized Survey
Data Edit Checks

OVERVIEW

A survey editing / checking program (SURVCHK) has been written as part of the Travel Survey
Management Information System (TSMIS) maintained by Barton-Aschman. The program has been
adapted for use in the St. Louis Region Travel Survey.

SURVCHK performs checks on the travel data that have been collected and keyed into dBase III+
database files. The following types of checks are performed:

. range checks on household data

. range checks on person data

. range checks on trip data

. interrecord checks comparing trip information to household data

SURVCHK can be run on keyed survey data at any time. However, it is most efficient to run the program
at the end of each day of data entry. The program reads the keyed data, checks for errors, and appends
survey data that passes all edit checks to master database files. Error messages are written to the screen
and the printer. If any part of the keyed survey data (i.e., the household data, the person data, or the trip
data) fails an edit check, all of the data are written out to "rejects" files. Survey personnel have two
options with the "reject” data: the data can be corrected and rerun through the SURVCHK program
separately, or the data can be corrected and appended to the next day’s survey data to be edited.

FILES REQUIRED
Three input files are required by the program:
. HHDATA.DBF

. PERSDATA.DBF
. TRIPDATA.DBF
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The dBase file structures for the three files are shown in Tables 1, 2, and 3. Further explanations of the
data in the files can be found in the Editing and Coding Manual for the survey.

TABLE 1
INPUT HOUSEHOLD DATA STRUCTURE

Field Field Name Type Width Description

1 RECTYPE1 Numeric 1 Record Type
2 SAMPNO Numeric 4 Sample Number
3 FAMSIZ Numeric 2 Family Size
4 FAMSIZSP Numeric 2 Family Size (5 Years and Older)
5 VISITORS Numeric 1 Number of Visitors on Travel Day
6 AUTOS Numeric 1 Autos Available
7 INCOME Character 1 Income Code
8 TRAVELD Numeric 4 Travel Day
9 LSTPHONE Numeric 1 Listed Telephone?

10 TRIPS Numeric 2 Number of Trips in Vehicles

11 TRPMKRS Numeric 2 Number of Trip Makers (Trips in Vehicles)

12 NTRPMKRS  Numeric 2 Number of Non-Trip Makers

13 COMPLTNC  Numeric 1 Completion Code

14 SEQNO Numeric 4 NSI Sequence Number

TABLE 2
INPUT PERSON DATA STRUCTURE
Field Fieid Name Type Width Description

1 RECTYPE2 Numeric 1 Record Type
2 SAMPNO Numeric 4 Sample Number
3 PERSNO Numeric 2 Person Number
4 RELATION Numeric 1 Relation Code
5 AGE Numeric 2 Age
6 GENDER Numeric 1 Gender
7 LICENSE Numeric 1 Licensed Driver?
8 EMPSTAT Character 5 Empiloyment Status
9 INTERVIEW  Numeric 1 Interviewed?

10 DIARY Numeric 1 Diary Used?
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TABLE 3
INPUT TRIP DATA STRUCTURE

Field  Field Name Type Width Description
1 RECTYPE3 Numeric 1 Record Type
2  SAMPNO Numeric 4 Sample Number
3 PERSNO Numeric 2 Person Number
4 TRIPNO Numeric 2 Trip Number
5 ADDRESS1 Character 29 Address 1 Information
6 DIRECTION Character 1 Street Direction
7 ADDRESS2 Character 28 Address 2 information
8 STRTYP Character 2 Street Type
g CIty Character 23 City
10 STATE Character 2 State
1 ZIPCODE Numeric 5 Zip Code
12 PLACE Numeric 1 Kind of Place
13 PURPOSE Numeric 1 Trip Purpose
14 BEGIN_TIME Numeric 4 Beginning Time
15 BEGIN_AMPM Character 1 Beginning Time (AM or PM)
16 END_TIME Numeric 4 Ending Time
17 END_AMPM Character 1 Ending Time (AM or PM)
18 MODE Numeric 1 Travel Mode
19 AUTO_OCC Numeric 1 Auto Occupancy
DATA CHECKS PERFORMED
Household Data Range Checks
. Family size must be in the range 1 - 20
. Family size age 5 and older must be in the range 1 - 20

Family size age 5 and older must be less than family size

Visitors must be in the range 0 - 9

Income code must be in the range 0 - 9 or R

Travel day must be a valid travel date

The sum of trip makers and non-trip makers must equal the sum of the family
size age 5 and older plus the number of visitors

Listed phone must be 1 or 2

. Completion code must be 1

L) L ) - . L ]
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Person Data Range Checks

. Person numbers are not skipped or repeated

. Relationship code is in the range 1 - §

Age is in the range 1 - 9

Gender is 1 or 2

Drivers license is 1 or 2

Each employment status code is in the range 1 - 7 and codes are not repeated
Interviewed code is 1 or 2

Used diary code is 1 or 2

L L ] . L) L ) L )

Trip Data Range Checks
. Trip numbers are not skipped or repeated for any person
. A 0 trip record exists for each person
. Kind of place is in the range 0 - 9
. Purpose is in the range 0 - 9
. Beginning time of trip is legal (000 - 059, 100 - 159, ...)
. Beginning AM or PM code is A or P
. Ending time of trip is legal (000 - 059, 100 - 159, ...)
. Ending AM or PM code is A or P
. Beginning time is before the ending time
. Mode is in the range 1 - 8
. Auto occupancy is in the range 1 - 9 if mode is auto driver
. Auto occupancy is 0 is mode is not auto driver

In addition, the program cross-tabulates the trip purpose by the kind of place codes to allow checking for
illogical combinations.

Interrecord Checks

. Person number is less than or equal to the sum of the family size age 5 and older
plus the number of visitors

. At least one trip record (the 0 record) exists for each person

. Persons without a drivers license are not listed as auto drivers

. If purpose is to work, an employment status of 1, 2, or 3 is listed

. The sum of motorized trips from the trip records is equal to the total trips coded
on the household record

. The sum of persons making trips in motorized vehicles on the trip records is

equal to the number of trip makers listed on the household record

DLK/LM1466*WP31
9171.50.32
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816 Congress Avenue
Suite 300
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512/469-6400
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Suite B

Playa del Rey, CA 90293
213/821-9159
800/477-8287

Fax: 213/821-4794
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November 29, 1990

TO: David Kurth
Barton Aschman Associates
FROM: Karen L. Mange
NuStats, Inc.
RE: Recruitment quality control procedures.

- This memo details the quality control procedures implemented and followed by
; NuStats during the recruitment stages of the St. Louis Travel Study.

Procedures

NuStats’ Quality Control department, completely separate from our field operation,
is responsible for the overall maintenance of high quality data. Specifically, this
department is charged with the monitoring of interviewers, detailed editing of all
surveys, as well as validation of the interviewers work. For recruitment, this meant
the monitoring of recruiters for thoroughness and clarity. QC staff listened
specifically for whether or not those recruiters followed the script as written, how
well they explained the purpose of the study, how well they listened to the

! respondent, the thoroughness of their probing for names and addresses. In

addition, QC monitors also listened to the level of interest and tonal quality. Any
deviations were noted on a validation form and then verbally addressed to the

- recruiter either by the QC person or the recruitment supervisor. Additionally,

copies of the validation forrns were forwarded to the project manager. field director,
and supervisors. Copies of the validation reports are included at the end of this
section.

NSI also used several reports to measure and maintain recruiter productivity. One
report, done nightly by the field supervisor measures overall recruits per dialing
hour for each interviewer. Also detailed in this report are overall dialings per hour.
This provides a comparative analysis by recruiter and allows adjustments to be
made daily.

NSI also utilized the productivity reports generated in the Travel Survey
Management Information System (TSMIS) database. Copies of these weekly reports
were forwarded to both Barton-Aschman Associates and the East-West Gateway
Coordinating Council for review. Detailed in these reports are cooperation rates by
recruiter, hours worked, and overall productivity.



Problems Encountered and Resolutions

Overall, there were very few problems encountered in the recruittment portion of the
project. A problem early on was that recruiters were recruiting households in which
members had expressed doubts about everyone participating. Consequently, this
was reflected in the data collection portion. Recruiters were rebriefed and reminded
that the entire household had to participate . If any doubts about the entire
household 's willingness to participate existed. recruiters were instructed not to
recruit the household.

Results

Overall, the recruiters for this project maintained an excellent 51.3% cooperation
rate. Recruiters were expected to maintain at least a 40% cooperation rate. Any
falling below this were reassigned either to data collection or simply pulled from
the project if not needed elsewhere. The following table reflects each recruiters
cooperation rate as well as their productivity rate (# of households agreeing per
hour).

Cooperation Productivity
Recruiter ID Rate Rate
1 49.7% 2.3
2 37.3%* 2.5
3 66.6% 2.4
4 37.4% 2.7
5 60.3% 4.4
6 61.5% 3.5
7 54.8% 1.3
8 71.4% 1.7
9 22.7%* 0.78
10 12.5%** 0.33
11 74.4% 2.8
12 59.9% 2.5
13 43.9% 2.4
20 49.6% 2.7
22 60.0% 1.4
23 54.1% 6.8
25 67.5% 2.1
26 14.7%* 0.50



Cooperation Productivity

Recruiter ID Rate Rate
28 40.4% 2.3
29 35.0%* 3.5
31 40.9% 1.6
32 65.2% 0.92
33 72.7% 3.5
34 65.6% 5.2
Overall 51.3% 2.5
* pulled from project

b reassigned to data collection



VALIDATION / MONITORING RECORD

Project Name: Sc\ :z\ — /,/L, <. Date: /-t - 70
Project Number: &G 2 / Project Supervisor: __ /L], 1. =7 (. £riz g
-~ ;
. . " 12 .
Interviewer Name: C,,//(‘ec\ ,'D,'C’/ et ID Number: __/j,7 Station Number: /1
Surveys Monitored: - Surveys Validated:

COIﬁmcntS' Kt’(_l\l R A f’I : DL& + é‘ LS f <+ I‘(’C RS TN, T/Q R B (’)ﬁ/ A /,‘f
J\eft%w-Lné'uf nC/ < r'mmer{ IR A\/‘Z’/j 5 rH.fxl ,L/ ;J, /\{,(, iy 7@./{ [f-'/? SElE
2= ., il $he L SHion 4o far//,ﬂr////,m u sl ir irgel «/rJ% fogs Loy \//:e -~

Interviewer Name: ./ l25.. P,'c’ykc,'-\ ID Number: '13/7//-7 Station Number; 1 /
Surveys Monitored: 1 Surveys Vahdatcn.
Comments: Ké(_/’///f—v 174 §/!p Aol ak Stic kKl paifrdicln. 4l ¢ Y/m icled ¢
Hig jizq Seut Loy wl'flﬁ)‘%f//'{ V(/ - / Shern 8K 4£7f/1ﬂ§, /#7444// RORTL
Sad - .[ac{ang hid biea [ r/ ///o A /)au —V,, [ /.«_/,,, ,—/f/,‘,,/,.-«/.-p'/{?a/w{ué; >
L y; VAV :
Interviewer Name: (:n Mezo Dreiicesi 1D Number: "-"r'/"-/”./ Station Number: { /
Surveys Monitored: *f _Surveys Validated: |
Comments: {ec,ivic, 'IML/\(/L/ ced aomper ool Nl o d} /e ),’NL,‘%
éﬁru/u‘( lofedec Sy Lica m//r dted ///a,#rrlmzl o §/U’(f3[t mf/ )L//p
hy ,j RPN, Alea &uhﬁ‘-ﬂ(’?ﬁv/'k/tw%‘(/ R&LIOF’M(IIH ac el clieqmled

N \

~/ i, . —
Interviewer Name: \J fois B-a"u ¢ H ID Number: ¢ '//5 Station Number: /"5

Surveys Monitored: ! 7 Surv eys Validated:
Comen[S' pf( ,’\;," e J/‘u{‘ ‘(/.'//I«"("{ 1“/[(/1’ (‘#/Cm /(’(:/(/ / f\' \(1_(
‘/. ///r[ 4$&(’ L)(’CfJ §/’C A5 t[{ (#—[ f({ut{ Y(L /1 llel.l '/ﬁ 1S

éa..so( S L /(}, Agm‘u\ I{‘LLKf%' /ﬁduﬁ /.)a%c 4 rcc l’:"éD/ (uu( Al

Interviewer Name: Jzo. R 4é ID Number: %/ Station Number:
Surveys Monitored: / i Surveys Validated:

Comments: lQ' -7 x*— 4 /u./kf/ te ¢ U:Lua siar, Coap of the flpe ([ g
éh_.///(; 1 S, nt Lo ! dind e dicn ‘ ‘r“é é7 sip BX Afrep Em/amm
l((( Ket /7[%, é/ I)(u‘r' L f/’»uu‘l )L/ut IL{ 7(/l+/ [ﬁ/»(l /(1 b ({HDQE (0o ///

LA__

Interviewer Naine: -Tn,.,; Bn AL -l 1D Number: g g StauonNumocr /‘7

Surveys Monitored: A Surveys Vahcatcd

Comments: k)fc Wik She gectided g //u i /u ré laderd te cop Clieife
[/:' byl M ( "‘\) ce feld) z C heee /'( r ;[ / e A‘/:S«J)
Elimicod oo ie A cd migee il an //l‘u ERSWAILT, (LM.((L‘)/[ Prpsptisan ui il

N J



VALIDATION/ MQN..IQRIN.G_RECQRD

Project Name: 5% ool S A(
roy.wnoup
i

‘Date: /9 -/F—9D
Project Number: 7075 ¢ : M t(f“i { Cartitapas
Interviewer Name: g/' Q(/gag Ie‘ﬁ/sixg ID Number: Z/;z 7Station Number: L/
Surveys Monitored: Surveys Validated:

Comments

Interviewer Name: Zeo tgf ( ’45:{_—1/[22 1D Number: 7‘@ Station Number: _Z 2
Surveys Monitored: Surveys Validated:

hel‘ easmn {o r/adé}'fﬂuw(/ad UA (‘m/('f/‘o

‘ tad e '
Interviewer Name: W ID Number: ZQ_ Station Number: _ 7 9

Surveys Monitored: i Surveys Validated:

Comments: /000 e e Pﬂ()vﬁfes,m [, Polmped <cpr O
well Kc‘,ww(m-f— ura S mu {—el/\ec;fedl

Interviewer Name: Sﬁaéﬂld E[g &126” ID Number: 25’ StatmnNumbcr Zi

Surveys Monitored: - L Surv eys Yalidated:
Comments: i # A, ¢ i ¢ s

do o A
4

Interviewer Name: %ﬁ_&ﬁﬂﬂli ID Number: 2, Z Station Number: (_'[ 3

Surveys Monitored: i Surveys Validated:
Comments: [peds 4o ! % 0 il he gets werte comtantia {€
1111}/6\.!"’ A/-C( 0 @ MAOTA ' A4 < ‘4 A RO onNe '

A Yo detail(3 174 218 Noled D7 d/tzwe
M‘H‘Ced o he pasd attewtion ¥ Kesfwu(  Did well Q/‘ ‘iS+ g 3&11—
Interviewer Name: ID Number: Station Number:
Surveys Monitored: Surveys Validated:

Comments:




A Division of NuStats, Inc.

816 Congress Avenue
Suite 300

Austin, TX 78701
512/469-6400
800/447-8287

Fax: 512/469-6408
1-800-44-STATS

In Los Angeles:

211 Culver Boulevard
Suite B

Playa del Rey, CA 90293
213/821-9159
800/477-8287

Fax: 213/821-4794
1-800-47-STATS

L1
RESEARCH GROUP

November 29, 1990

TO: David Kurth
Barton Aschman Associates

FROM:  Karen L. Mangee%\*\
NuStats, Inc.

RE: Data collection quality control procedures.

This memo details the quality control procedures implemented and followed by
NuStats during the data collection portion of the St. Louis Travel Study.

Procedures

Prior to being sent to data processing, all completed interviews go through three
edits. First, all interviewers conduct a self edit on each completed survey focusing
specifically on omissions and legibility, travel time logic, vehicle occupancy
counts, and total vehicular trip consistency between the trip records and the
household data forms. Once this initial edithas been completed, data collectors sign
a check list attesting to their reveiw and attach this to the completed form. A copy
of this form is attached.

Next, the completed interview progresses through a field edit. Under the field
service jurisdiction and supervised by the field supervisor, these edits are done on
the same night as the data is collected which allows immediate feedback to the
interviewers. This fosters a more thorough understanding of the data collection
procedures as well as facilitates the correction process as it allow interviewers to
immediately call back the household for corrections. Field editors specifically
focus on the household’s trip information logic and consistency. Any
inconsistencies are immediately returned to the data collector for corrections or
clarifications.

In addition to the field edits, all data collected is also routed through NSI's Quality
Control department. This department, completely separate from the field
operation, is responsible for the overall maintenance of high quality data. Quality
control, in addition to re-editing the same information as the field editors, is also
charged with all coding of the interview. QC staff must code each survey for income,
listed or unlisted telephone number, and land use code. In addition, quality control
is responsible for providing a “codeable” address which oftentime requires an

. extensive search through telephone books and criss-cross directories.

Quality Control is also responsible for all survey monitoring and validation. Every
' interviewer is monitored paying particular attention to probing for address
" information, tone of voice, and overall flow and pace of the interview. In addition



to monitoring, approximately 10% of each interviewers work is validated. Copies
of both the monitoring and validation forms are attached.

As in the recruitment, NSI also utilizes the Barton-Aschman Travel Survey
Management Information System (TSMIS) reports to measure field interviewer
productivity. These reports generate for each data collector, the number of
households completed. a productivity rate. as well as the average number of trips
among the households completed by that particular interviewer. Interviewers
showing a lower than average number of trips are closely monitored with corrective
measures taken as needed.

Problems Encountered and Resolutions

Most of the problems encountered in the data collection portion of the travel survey
revolved around inconsistent data in terms of travel times etc. which were easily
corrected by calling the household back.

As was expected. some households refused to participate in the travel study after
they had originally agreed to do so. Approximately 16% of households recruited
refused to participate. For another 1%, we were unable to obtain complete travel
information for all members of the household thus rendering the entire household
useless. The table below presents the disposition of calls for data collection:

Completed survey 1415 76%
Refused (after recruitment agreement) 292 16%
Quit (during survey) 30 2%
Phone disconnected 21 1%
Reported mailing in travel diaries 13 7
Pending 96 5%
Results

Overall, the data collectors for this project had an overall productivity rat= of 1.13
completed households per hour. The overall average number of trips is 9.28. The
following table reflects each interviewers number of completes along with their
average trip rate as well as their productivity rate {# of completed households per
hour).

HHs Avg # Productivity
Data Collector ID CM Trips Rate
1 77 8.45 928
2% 9 6.89 .667
3 85 8.92 1.01
4y 27 6.93 991

6 107 9.74 975



HHs Avg # Productivity

Data Collector ID CM Trips Rate
7 270 8.75 1.34
8 29 8.52 935
10 a3 9.98 1.28
11 42 11.62 1.45
12 123 9.37 1.09
13 128 8.74 1.15
14* 1 24.0 2.00
16** 8 8.25 .405
18** 10 12.2 1.00
19%*+ 58 8.83 .699
20 21 13.04 913
21 18* 7.39 1.00
22 3 13.67 .75
24 86 10.05 1.21
26 20 9.25 .667
27 84 9.24 1.44
29 4 17.50 .800
30 22 13.18 1.49
32 3 16.33 375
33 1 15.00 1.00
35 3 10.33 .375
36 9 7.89 2.40
37 3 14.33 .857
38 9 5.67 1.71
39 9 7.56 1.56
40 3 9.67 .857
41 35 8.11 1.67
42 2* 185 .296
Overall 1415 9.3 1.13

T pulled from project

* editor

b supervisors

b daytime interviewer



Attachments

* Interviewer Edit Checklist

e  Quality Control Edit Checklist
e Interviewer Validation Form

¢ Validation/Monitoring Report



l:‘ 1) Check for omissions and legibility

2) Check travel times. Be sure they are
chronological and match with the travel

times of other household members involved.

3) Check the # of people in the vehicle.

4) Check trip totals on HH Data form. Does it
match the number recorded for each

household member?

Signature:

Date:

1) Check for omissions and legibility

2) Check travel times. Be sure they are
chronological and match with the travel
times of other household members involved.

3) Check the # of people in the vehicle.
4) Check trip totals on HH Data form. Does it

match the number recorded for each
household member?

Signature:

Date:




1) Check for Omissions and Legibility

2) Interviewed and Diary Used?

3) Check Numerics for Inconsistencies

3)

A.) Household and Person Data

B.) # of Diaries, Sample #, Person #

C.) # of Trips Recorded and Trip Summary

D.) Travel Times (especially those in conjunction and round trips)
E.) # of people in vehicle (if driver of vehicle)

Check for Logic

A.) Driver Information, # of Vehicles, Mode of Travel

B.) Eniployment Status and Trip Purpose

2.) Reconstruct the Travel Day for Each Person to Check Overall Logic
D.) Name/Kina of Place and Purpose of Trip

4) Make Sure Location Address is "Codable" (Address or Kind of Place)

5) Reconfirm Trip Summary Information

1) Check for Omissions and Legibility

2) Interviewed and Diary Used?

3) Check Numerics for Inconsistencies

A.) Household and Person Data

B.) # of Diaries, Sample #, Person #

C.) # of Trips Recorded and Trip Summary

D.) Travel Times (especially those in conjunction and round trips)
E.) # of people in vehicle (if driver of vehicle)

3) Check for Logic

[ L

A.) Driver Information, # of Vehicles, Mode of Travel

B.) Employment Status and Trip Purpose

C.) Reconstruct the Travel Day for Each Person to Check Overall Logic
D.) Name/Kind of Place and Purpose of Trip

4) Make Sure Location Address is "Codable" (Address or Kind of Place)

5) Reconfirm Trip Summary Information
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VALIDATION / MONITORING RECORD
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